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July 31,2012 

Certified Mail 
7010 0780 0000 6788 6420 

Chief, Environmental Enforcement Section 
Environmental & Natural Resources Division 
U.S, Department of Justice 
Box 7611 Ben Franklin Station 
Washington, DC 20044-7611 
Re: DOJNo. 90-5-2-1-08935 

The Dow Chemical Company 
Midland, Michigan 48674 

USA 

Certified Mail 
7010 0780 0000 6788 6437 

Air & Radiation Division 
EPA Region 5 
77 W. Jackson Blvd. (AE-17J) 
Chicago, IL 60604 
Attn: Compliance Tracker 

Certified Mail 
7010 0780 0000 6788 6444 

Office of Regional Counsel 
EPA Region 5 
77 West Jackson Blvd. (C-14J) 
Chicago, IL 60604 

Consent Decree No. 1:11-cv-13330-TLL-CEB: ELP Compliance Stains Report 

Enclosed is the first annual ELP Compliance Status Report from The Dow Chemical Company ("Dow"), as required 
by Consent Decree No. 1: 11-cv-13330-TLL-CEB. You will undoubtedly have noticed that the report is rather large, 
due to some very lengthy attachments. We thought it ntight be beneficial to explain this. 

The bulk (literally) of this report consists of documentation showing Dow's efforts to find commercially available 
Low Entission (Low-E) valves and packing. The reason there is so much documentation, is that Dow actually 
contacted far more than the required number of valve manufacturers. We did this because Dow deals with so many 
different types of valves. It seemed best to investigate broadly, in order to ensure that we had consulted at least the 
miuirnum number of vendors for each type of valve that is potentially affected. Dow even contacted a few 
manufacturers with which we are not very familiar, in the hope of expanding our options. However, this obviously 
adds to the size of our report. The Consent Decree requires Dow to attach the relevant supporting documentation, 
which has become rather voluminous. Paper copies are specifically required by the Consent Decree, so we have 
provided you a very large amount of paper. 

You will undoubtedly note that, although Dow has also contacted at least the required number of packing 
manufacturers, we have not contacted nearly as many packing manufacturers as valve manufacturers. This is 
because our initial efforts have focused on the packing vendors who attended the !SA Fugitive Entission-LDAR 
Symposium, and who therefore claim to have Low-E packing. It appears that these vendors are accustomed to 
meeting the requirements of refinery ELP decrees rather than the more stringent chentical industry ELP decrees. At 
this time, no packing has yet qualified as Low-E per the terms of our Consent Decree. However, at least one vendor 
is working with us on the terms of a warranty that may eventually suffice. 

This brings up the point that our efforts to identify Low-E valves and packing are ongoing. Dow recognizes that, as 
provided in Appenclix A to the Decree, a deterntination of commercial unavailability is valid for a period of one 
year. That has proven to be extremely important to successful implementation of the ELP. In order to meet the 
May, 2012 ELP implementation date for mandatory replacement or repacking, we found it necessary to complete 
our review by March 30, 2012. This allowed time for internal procedural steps (such as changing our piping 
specifications, and coordinating with the plant and the Purchasing Department), so that we could be prepared to 
order the correct valves or packing on short notice in the event of a leak. Not all vendors had responded by our cut­
off date. Dow is still in discussion with some vendors, and we have received some late responses which will be 
reviewed in due course. Dow does not intend to wait until the year expires. 

Based on the information provided by vendors, it was determined that certain specific gate valves (and only gate 
valves) from within the product line oftwo vendors (Bonney Forge, and Larsen and Toubro, LLC) met the Consent 
Decree's definition of Low-E valves. These are listed in our attachments as Commercially Available. Dow has not 
yet identified any Low-E ball valves, globe valves, or other types of valves that we utilize~ only gate valves, and 
only in certain sizes and materials of construction. As noted above, no packing has yet met the definition of Low-E 
in our Consent Decree, but ongoing discussions with one packing vendor appear promising. As you know, the 
decree provides two methods for packing to be Low-E: test data, or a warranty. No packing vendor has yet provided 



test data sufficient to meet the terms of the Decree, but it appears likely that one warranty meeting the requirements 
of the Decree will be available. 

The Appendix to our report, titled Commercial Unavailability, provides a summary of the Low-E determination. 
Additionally, hard copies of all relevant documentation have been provided pursuant to the requirements set forth in 
Appendix A of the Consent Decree. We hope that the summary helps you to navigate the hundreds of pages of 
documentation. 

You will be receiving some of the supporting documentation under separate cover, because it contains confidential 
business information. In some instances this is Dow's own information, but in a far greater number of instances the 
vendors claimed their information confidential. When you receive this information, you will note that we have 
inserted tabs corresponding to the sections in our attachment to the Compliance Status report. 

If you have any questions regarding this report, please contact Vanessa Smith at 989-638-7774 or email 
VNowak3@dow.com. 

I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure 
that qualified personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the system, or those 
persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. 

Shari Kennett 
Michigan Operations Responsible Care Leader 
1790 Building, Washington Street 
Midland, Ml 48674 
(989) 636-2646 

Electronic copies only without attachments: 
Constantinos Loukeris, EPA Region 5- loukeris.constantinos@epa.gov 
Christine Liszewki, EPA Region 5 -liszewki.christine(mepa.gov 
Jennifer Lang, MDEQ Saginaw Bay District- langjl(i'ilmichigan.gov 



NESHAP (HON) issue was discovered and 

I 
immediately addressed. This issue will be reported in Pollutants (HAPs). Recent data indicates that the stream is at 

the semi-annual HON compliance report. It is not times greater than 5% HAPs. While the annual average 

necessarily a non-compliance; however, a description is concentration may be less than 5% HAPs, and therefore the 

here for the sake of completeness. HON may not apply, the decision was made to include this 

included in the LDAR program and the time 

!the inspection forms were updated, one visual inspection of 

al mechanical seal agitator was not performed. The 
visual inspection will be reported in the MACT and 

subsequently placed in the document 

Jmanagement system to prevent recur~ence. Additionally, the 

e concentration may be less than 5% HAPs, and 

HON may not apply, although the decision was 

include this agitator in the LDAR program. 





App~n~i~;,'(l~G~,~~IV~;;~i)~~~,~~~t~f''tf~fjii~~ijt~~M~~d.Jropte>vet1ll!nt Prpgram ·Repprt 
V.G:28 

V.G.29 

V.G.30 

V.G.30:a 

\f.'G::lo,b 

C:oiTmiencing no later than slx monthS after the-EffectiVe Date of this Consent o€cree~·and continuing_untif terminatiOn, 
Do~---~h-~n _irnptern~Odh·e·p·rogfam ·Set·torth in_ Par~graphs2940to Jrftp;ove''the emissions j:lerformarice Ofthe valves and 
connett~rsthat-are Covered Equipment in each Cdve~ed-Prcocess.Unit. All referenceS to "valves'_'-)n_paragrap-hs 29-35 
ekdude Pre:Ss~re reli_~_f valyes, 

Effective Date: November 23, 2011 

List ora_ll_E~i~tlng-Val_ves in th·e· cove'.red PrOce:ss··unrt: 'In, the n_rst_-wrripl.ia. ".~e status report ie. qulrEid under Section VI and due at least six months after I See Appendix V.G.29: List of all Existing 
the Effective Date of this Consent Decree,- ·Dow shall include a list of the tag. numbers of all valves subjectto the ELP, broken down by Covered Process Valves in the Covered Process Unit as of 
Unit, thataT-e--fn-',kXi~'tence as the Effective Date. The-valv-eS On the-list-shall-be the_"_Ex1stirig va-lVes" fo'r purposes of Paragraph 30-32. the Effective Date 11/23/11. A 

supplemental list is included in Appendix 
V.G.29 5-23-12. This list ·mcludes the tag 
numbers of the valves added to the 
Covered Process Unit between 11/23/11 
and 5/23/12. This supplemental list of 
tag numbers has been provided since 
requirements under V.G were applicable 
no later than six months after the 
Effective Date. Therefore, Dow believes 
it would be appropriate to voluntarily 
treat the valves installed between 
11/23/11 and 5/23/12 in the same 
manner as existing valves. 

Pro-ACtiVe:irift-I<il_ya~ye-Ti~hteni~g- Work Pra-ctices· Relating to each -~:~Vv'--V~Iy~_th~t is_ fnstalled·afid each·[Xlst\ngValve that is Repack_~d: _oow shall undertake the following work practiCes with 
respect to each new y~l __ v-e.that-i_s:sUbjectto·LOARthat Is insta_l_led-(wh~!the~:tf1~:rr~-wvalve repl<lces ar~ EXisti_ngVafve or in new!v added to-the-Covered Process Unit) _and-each'ExistingValve that 
~~-:rePaCked·:'- - - -

Upon)nstallatlon ('or-te.:Jilstartation in the case of t:_epacking),-Dow-shalrt1gliten the valve's packing g-tancr nuts or their equlva'fent (e·.g.; pushers) to: 0) the manufacturer's recommended gland 
nUt;~r -packing torque; or (ii) any appropria~_e·_~ig_?thess that will minimize the pd1;€:ntia_(forfligitive emission leakS ofariy.magnitude, This practice shcill be implemented prior to the valvl:s 
~?'Posure {or re-exposure, in the case ·of re~a¢King) to· process fluids. 

Not Jess than three dayS' n-or more-thari two_\veeks after the valve first-is e:xPoSE[dti)·process fluids at operatirig conditions, Dow shall recheckthe_load on the valve packing and, if necessary, 
sh<ill tighten the packing gli3_n(fnuts_ ci~_their eqUivalent (e.g., pushers) t_o:_ (l)_th~--Yria_nUfactur:er's recommended-g!and'iJut or packing torque; or (ii) any appropriate tightness that will minimize 
the potential_fof fug __ itive emiSSion leaks of any magnitude. 

Data _- --_, _ . ____ ,fovered-~rocess Url'it ~~alve Description < 1\_J~wValveor lm:stallation Date I Date of Valve Packing Load Re-Check 
V.G.30.a -b and/or Tag# Repacked/Replaced -EX-i$ti·ng 

. ·. ··.· .· . .. 

Ethoce! rM cellulose ethers 1106312 New Valve 5/23/2012 5/26/2012 

low Gloss ABS Unit 141334 Repacked/Replaced 6/6/2012 6/11/2012 
Hand valve top of T-103 New Valve 

Low Gloss ABS Unit hank for L T 6/20/2012 6/27/2012 
Hand valve top ofT-104 New Valve 

Low Gloss ABS Unit ltankfor LT 6/20/2012 6/27/2012 



outside of current reporting period (11/23/2011-

outside of current reporting period (11/23/2011-

unavailable 

unavailable 



A~~;~tifj~;\ti~:,M~tV"~~nd.~orln~etQ{;a~~i~~~m~~t.~~~,lt:provementProgram··Report 
V.G.32.a' 

· .. ·. a, _Existirfg varve_s:_Required--tcfBe Re-pJa'_Ced or-Repatked:.-·Except as provided iri Par_agraph 34,'fO'r' each Existing:· valve that has-a Screening Value at or above 250 ppin during any monitoring 
event, Dow sh.iU either-replace or repack-~_he· Existing Valve with a LowE Valve or low I; Pa'cking.- _ < _ -

V.G.32.b ...•. · b. Tiril.ing: lf_Re,placing·ar Repacking_~oesNbt Require a Pr_oce~s:unit'Stiutdown~ If repladilg or repackhi'g dOes noue(Juii"e· a· process unft shutdown, Dow shair replace or repack the Existing ... yarve by no late'r-thanpne month after the ITJO_nitoring eventthattriggers the.replacing·?r--repacklng requirement, unless Dow complies wrth the following: 

v~-G.32:b.i Prior -~o-~he-:deadline, Dow tnUsttake-- all actions n~cessary·to obtain the_ro_e_quired valve or valve-packing, including all necessary associated materials, as expeditiously as practical, and retain 
documentation of the actions taken and the date ·of each such action;, ---- -_:._-.:-•. . • • ••. · . . .. . . . • <. .·· 

V.G.32.b.ii If, deSPJte--_D~w~s -~ft().rts-to comPlY Wi~h SubparagraPh 32.b;_i_,_ the_-requii-ed:_Valve_ or,_v~!ve packi'rig; includ_i_ng au-necessary associated 'materials, is nOt available in time to comp_lete the instaltatior 
wlthin __ o_n_e m-Onth, Dow musJ:-:ta~eal(reasonable acti_o:ns to minimize emissions from the V?_lve,p~nding 'completion of the required replacing or repatking. Examples include: 
(a) Repair; {b} More_ fr_e_quent m-onitoring, with-additional repairs a.s needed; or (c) Where_ practical, interim re)Jiadng or repacking of a valve with a valve that is not a Low-E Valve or with packin 
th_a_t]S::nOt Low-E Packlrig/ i'ln-a ..... ·· .· .. ··. . .·· . .. ..· 

V.G32.b.ili DoVJ_--_rritJSf promPtly perf~rtiJ-!h'e required repladng-()r:repackingaffe-_r DOW's rei::efpt of th~-y-ahie-or valve pa_cking, including all_necessary associated materials. 
I . . ···•·····. . . ·. . • .•• 

V.Gc32.c / .. c. Timing: lf_:f!epl_il~ihg or Repackillg Hequir_e,~-a Process Unit Shutdown. If replac_~ng o~ repacking req_~rres a process_upit s~utdown, Dow shan replace or repack the Existing Valve during the firs· 

. Maintenance-shut?own that foll~_ws the: ,m-onitoring eve_nt t~at-tf.iggers the r-~~--u_i_re_r,nent to re_~lace pr.repack t~~ valve,-- unless Dow d~cuments that insufficient time existed between the 
monitoring_~_ve~t:and t-hatMaintena_~7_e Shutdown to en-a:~_l_e,Dow to purchas~._and_install the requir~d- valve br_valve_packingtethnology. In that case, Dow shall undertake the replacing or 

.. ·· repackfng_,at_t~e next Maintenance Shutdown that occurs afte( Dow1s receipt. of the valve or vaJVe_:Pack1ng, including aU necessary associated materials . 
V.G:32.d d._fi.C~jOns---R-eqoired-p_e~_Pi!'lg-RePJating or Rep~_ck!f!gPt.Jrsi.iarit to Subpa_ragi"~fPhs'32.a- c. -'<: _- . . . . 

V.G.32.d.i t Attiori_s ~-e_gufred PUrS·u-ant:to Su?seg:lon E. "DO'W'sh~-u-no~be reqUire-d tO,.(:~lll_PIY-_with Sub_Section_E_ pendiilgrep:lacing or repacking_ pursuant to sUbparagraphs 32.a- c if Dow completes the 
replacing_ or rep~(;king bythe-date·th_a~ is no later than-One>111onth after detecti(]g-the}eak If Dowdp~_s not complete the replacing of repackin~within one month, or if, at the time of the leak 

. . . detection, D~w_ [ec:~sOnably can anticiPat~-that it might not be_able-to complete the, re-placing-or repa<:ki,ng-within one_ month, Dow.shall C(:)mply with al!appll~able requirements of Subsection E . 
• •• . ... . .··· · .. · . ' > • . . .·. . 

V.G.32.d.ii . iL A~'tkln~ Required-P-urSufint to Applicable RegOliltJons.- ~or each ExistiflkV~I~ethat has -a:'sC:reeningValu'e a·t-_o-_r above 500-ppiT!, Dow shall comply-with all applicable regulatory requirements, 
lnduding.~p_<!Jr,and "delay of repair/~ p_ending replacing !':f repacking pur~ua11r_toSubparagraphs 32.a c. . -- . _ 

Data V.G.32 COVered Process Unit---· Valve/Connettb'rTag # ScreeningVaJU~-{ppm}and JnltiaJ- Date Action was Taken. and Any Actions Not Taken and SchedUle-for Known Replacement, 
a-d 

'•· 
MOnitoring Date Type of Action Taken Why Repackings, Improvements, or 
. 

. Elin1inations 
·.· I 

. 
(Replac:_e/RepaCk/lmproveY 

I . . · ... 
. •· .. . ···· ... ·.·.•. .· .. 

Ethocel 'M cellulose ethers 62152 1990 Replace/Repack scheduled to Replace/Repack did not Replace/Repack will occur by the end of 
Valve 6/08/2012 occur outside of the current occur due to insufficient the next Maintenance Shutdown, 

reporting period {11/23/2011- time between monitoring currently scheduled for: .. 6/30/2012 event and first Maintenance October/November 2012 
Shutdown. 

.... Ethocei'M cellulose ethers 85447 799 Replace/Repack scheduled to Replace/Repack to occur Scheduled to occur by: 7/11/2012 
Valve 6/11/2012 occur outside of the current within 1 month of 

reporting period (11/23/2011- monitoring date as 
6/30/2012) Maintenance Shutdown is 

I •• not required. 



A 
/''; d"' 'v;G: ... xtal ac ,.'. • a l t 

/ 
d I. . !;," 

• 
p - R 

/ Ethocei'M cellulose ethers 97363 494 Replace/Repack scheduled to Replace/Repack did not Replace/Repack will occur by the end of 

Valve 6/12/2012 occur outside of the current occur due to insufficient the next Maintenance Shutdown, 

reporting period {11/23/2011- time between monitoring currently scheduled for: 

I. 
.. 6/30/2012) event and first Maintenance October/November 2012 

Shutdown. 

Ethocel rM cellulose ethers 103394 1379 Replace/Repack scheduled to Replace/Repack requires Replace/Repack will occur by the end of 

.,. Valve 6/12/2012 occur outside of the current Maintenance Shutdown the first Maintenance Shutdown, 

I ... reporting period (11/23/2011- currently scheduled for: July 2012 

6/30/2012) 

Ethocel"" cellulose ethers 100589 6828 Replace/Repack scheduled to Replace/Repack to occur Scheduled to occur by: 7/12/2012 

.•· Valve 6/12/2012 occur outside of the current within 1 month of 

< reporting period (11/23/2011- monitoring date as 

6/30/2012) Maintenance Shutdown is 

.. ·' not required. 

Ethocel TM cellulose ethers 100859 3344 Replace/Repack scheduled to Replace/Repack requires Estimated date of first Maintenance 

Valve 6/13/2012 occur outside of the current Maintenance Shutdown Shutdown: July 2012 

' reporting period (11/23/2011-

6/30/2012) 

Ethocel 'M cellulose ethers 100860 660 Replace/Repack scheduled to Replace/Repack requires Estimated date of first Maintenance 

I' , .. :' Valve 6/13/2012 occur outside of the current Maintenance Shutdown Shutdown: July 2012 

. '• 
reporting period {11/23/2011-

I 
6/30/2012) 

.···•·· 
Ethocei'M cellulose ethers 106307 467 Replace/Repack scheduled to Replace/Repack did not Replace/Repack will occur by the end of 

Valve 6/14/2012 occur outside of the current occur due to insufficient the next Maintenance Shutdown, 

I• 
reporting period (11/23/2011- time between monitoring currently scheduled for: 

6/30/2012) event and first Maintenance October/November 2012 ,, Shutdown. 

,. i 
Low Gloss ABS Unit 67256 6113 6/28/12 Not applicable Not applicable 

Valve 6/18/2012 Replaced Valve 

Low Gloss ASS Unit 17302 1857 Replace/Repack scheduled to Replace/Repack to occur Scheduled to occur by: 7/19/2012 

. Valve 6/19/2012 occur outside oft he current within 1 month of 

• 
reporting period (11/23/2011- monitoring date as 

6/30/2012) Maintenance Shutdown is 

. not required. 

Low Gloss ASS Unit 67190 1093 Replace/Repack scheduled to Replace/Repack to occur Scheduled to occur by: 7/19/2012 

i.;': 
Valve 6/19/2012 occur outside of the current within 1 month of 

reporting period (11/23/2011- monitoring date as 

6/30/2012) Maintenance Shutdown is 

... not required. 



App.e.npt~·v,ij:Vqlv~aQd'Cc>nt~ecJqiAJmtitcgniert~~.ntJlmprov~lllent program Report 
Low Gloss ABS Unit 

Low Gloss ABS Unit 

.Low Gloss ABS Unit 

2963 
Valve 

17270 
Valve 

363 

6/21/2012 

897 
6/25/2012 

6/28/2012 !Replacement with LowE !Installation of LowE Valve is scheduled 
Replaced Valve with a Non- Valve did not occur. LowE to occur by: 7/21/2012 
lowE Valve Valve is commercially 

available, but was not in 
stock. 

Replace/Repack scheduled to 'Replace/Repack requires 
occur outside of the current Maintenance Shutdown 
reporting period (11/23/2011-
6/30/2012) 

Estimated date of first Maintenance 
Shutdown: Spring 2014 

106593 14832 16/29/2012 
Valve 6/27/2012 Replaced Valve Not applicable Not applicable 

V.G.33 133. P;qvisions,Relate~·t-~ LO'W-E--v~lv~-sand lo~-FPacking. __ 

V.G~33.a ja_. -~'lowy' Stat~sNOt ~ffectedhy'Sut;ls~querlt l_eaks:-Jf, duri_ng mon'rtoringafte_i installati'dn,_-aLoW-EValve ofa'valve usirig--Lbw~E Packing h;ls a Screening Value at or above 250 ppm, the leak is 
not_~-viofation _of this Decree,_ does not i11validate the_-"low E"_status or use of that type of valve or packing technology, and does not require replacing ot~er, non-leaking valves or packing technology of-th€ safl:le-typ-e. 

-
V.G,33,b _·:lb ... Repa.;r.,J~.· .. g l. owE V.ci.l\i~_-5. If, during-thonitoring-aft~r installcitio~,-a low..:E-Valve_or.-.a·.·.·lja!ve using-~ow-E Packi!Jg-has a Screening value at or' above 250 ppm, Paragraphs 21,-22,_24, 25, 26and 27 I . shall apply... . • .. ·. 

I 

I 

V.G.33.c /c._ Replacirig or RE;P~-c~infi low.,tyalves: bn'_~_ny occasi_On_-~heri a lo\\f~€ VaJve o<a:yaJve tha~-::vtilizes ~oW~E Pa~krr·g h~s a screening Value at or above 250 ppm but below sao ppm, Dow shall no-be req~ired to r~glace or r_ep:a~k-it. On a_ny-occasion wj'l_e·n a low qralve or a:,yaiyethat utili:ze_s low-E ___ Pcicking-has'a_ Scr-eeningValue _anjr above 500 ppm, Dow shalf replace or repack it 
lpursl!~nt to the/~:g~irements>gf Para_g~p_h_?-~· 

a-c 
Data V.G. 33 I covered-Process Llnlt-, J:~~ E V~_Jv~_ ;ag_tt JScr:e-eningVaiUe-:tppm) J4ctfoil Taken-:··-(RePiaC.ed/Repacked/Repaired) 

Ethocel '"'cellulose etrn~r::; 11\IUt dfJfJIICaore 

Low Gloss ABS Unit Not applicable 

V.G.34 34,: tomn~_e,rciaL-unavai_l(lbilltyofa _L()_W-E Valve ~r low-E PaC,kJn'g'. Dow ~hp-li-Oot be_._v~quwed to_ Utilize a lo\.v.,.-EVa/ve-or Low-E Packing to repla-ce or ]See Appendix V.G.34 
repack a-valve ifa.Low~E Valve or low-E Packing is commercially unavailable. The·-factors releyant to the question-of commercial unavailability and th 
prq.c¢dures tha(p-OW- mustfO_I_IoWto assert.t~at_a low-E;valve ortoW-E Packi}lg-iS:Comme(~i_ally un_a~aililble ar_e.:Set forth in AppendiX A: 

V.G.35 35:_ ·RecordS_·(H_-~_ow~_E,-VBJV~_s_and-Lo¥J~EPacki.ng,._ PriOr to install!~g any -LoW·£ Vatves-:of: Low~f-Packi":g, o'r ifnot possible before rn·staffatioh, then as ]See Appendix V.G.35 
soon _a~:ppssible _a~rJnstaUatl9_n,poW shaH _secure from,eath- manufa __ ctvrer do~um7ntation tha_t denwnstr<ites that-the proposed valve or packing 
tech~O!~:gy meets._t~e:-definition p(:'low-E Valy~" ·and/or -'~low-E Packi_~g/!. Dow f~a-f_tmake th~'J:iocumentatio.n available upon request. 

V:G.3fi I36.,Co.nneet0r R~Pia'cem~mt and rnitlr'ovetl)~nt D!:!SCrjptl_ons. 

V.G.36.a a: Fqr-.purpd'S-~~-ofParag{?~Phs 37- --38,- fo-r eachofJffe'followi~gtYJ?es--of<:on'rleCtor$;';-i:h€ foUowiilgtyp-e oHePiacemeni:or imprOVement shall apply: 
ConneCtOr 'Jvpe- Replac-em~nt or'lmj)t;oVement oeScriptior 
Flanged -_G:ilskef replac-EifhEmt or gas'ket improvem-ent 
!Threadeo-·~ Replace'rh-e'nt of the connector _with a Hke kind Con·nector or-Other 
!compreSSion- Replace'ihent of the·Connect6r_\Nith -a like kind conneC:tPi-or--Other 
ca_mtock -- Re'pfaCement·dn[nprovemen.t.Ofthe gasket' or rep_lacenl,en_t or imj)rOve_ment' of--the cam· LOck 
Quick Conne_ct --ReplacellJeiit or improVement of the gasket if appliCable,_-orre-ptacerrteni lif the connector {with either.aJi~e kind crinilector or other) if there is no gasket 



!)tppeJ1,pi~L~~~; ~alve:~;a,:c~nllet;idr~~P•t¢~~~ti~~~ttfi~prQ~~'roef1i. B~o,, 
'Any--type (_iri·ciUding-a'rly _gfthe aboVel-:JHin,i~citioil_ ~e:g:,-tprbugh_ we'Jding;:Ptp~'rePia;~me~~, .etc.) 

'I!.G.a6.b lb~ In ca·s-esYJher~-rep--l_ac~ment iD kirid i_sJJtili~f;d--'as t_he-foetho(ffor·rePiacJn·-g or imi}fovip.g ~ -con_~ectoJ'(e.g.,_ 9,,QUiC!<:-(drirlectr~p!ac_es a-nother ciuic;k-Connect}, the pr_qvisions of Subpar<Jgraphs 

3o.h.L?nd 36.b:,ii ~l:lgt(aePtv., _2' '-- - - - _-_-__- -- -'" -
- -

y.G36.b.i 1. lfthere.ar~ tYpes,_-ffipct~S or Stvtes_OraJike:<khld_con'rl~cto'f th~t~at-e __ l_eSS::Ilkely~tO leak·:tila·n the--ex_i_stiilg c_otlr\ector~-anct one-orrllqt~-oft!lDSe tYPeS, rnode_t_s ac·Stytes al-e techn-ICally feasibl~;\to 

use ~consid~[ing th~_~ervt~e, opero3.ting,(fpndi~lbns~-an_tl tyj?'e-·of piping or,t~Illn~;t_hat'~he_t:bf!~~ect6r is, in} an_d woul~_-not'Create a Tajor sa_tety; r~echarlical, Pfoduct CfUality; _regulatory or other 

_i~s~ie:· ()9_\N s'han·-seleq:a like-~ind, con(led:o.r from _among_s·uCh typ~s, 111o:~els_Q·r 'sty~_;s;/ ., · · ., ' · · 

V.G.3·6:b,ij it .. If stihparigraph :3l5.b,.i:d0es nofappl'{; bow 'may inStall.? iike-k)n:d 'ca,no~ciq{that )$;t~e sa_rrit;!'typeVtnod~l'dr s,ty~ as!~· exlgiD!{~8nne~or..,_:__:: 

V.G37' 
I 

37: lflst'alting-New c;ofi'nectofs: Fq_fe'ach CclV~~-ed,',ProCI~'Ss ~njtj- ~ow,-:ShalL_us_e 9e_?trefforts;·wh~:mcSele~_irig_a·pew Co~r,JeCtor that, v-~nert· in~talled, Wm be reg-ulated 'under; LbAR, to·sele_ct a 

conqecto_r_~J;l,at is !_east lik~ly.to le<tk,· u'si~g:good engineerinJijudgment; ~~~the s~rvice:·t~l:?,eratin_g.,c~~ditions: 'a\ld tYPe of piping or tubing ~hqt the conne_ctor (sin. Jhisrequ_irement'applies·to 

end(ely ne~.-_conOectors' added tda _C:overed Process 'unit'ar_d to·~~i_sting~OJlriectprs·th'a~_~re replaced f~rw;ha.~~ver r~a~on with)n a O?vered Process -Unit: 

I 

v·.G.38'' 38. RePiadni or lmpro\Jlng C_q__nnep_!fJYS. ~~ 
_ 

v .i3.38.a: .. }a-:-T~iggel'f~r R·e·f)taC(~mfmt qr-trri~~9Y~'in~_~t:Reclll.i-~em-e:pts'. "-F~r.:eaCh. fOTiri'e~!Or tha,-\:lrrail-y,-:tJJO ~tthf~-~-~cifl~e:~-~tive 111:~nitOrtll~ perrog:/hasa _SUee:ning ~alue' at or abOve. 250 PPtl); Do~ shall 

replace o~:-rmprove the,'~nnectqr tn a~corda_r1ce w1t,h the_ apphca~le replacernent or r,mprov;rnent descnb?d:·tn Paragraph36·. Dow shall_ use be_~t eff~-~s to install a replacement or improve men 

Lat~.~j_ll b.~~he le~~t_:I~~Y.,~.o-~e~.\~sing-~oOd engtiT~erin_g;j~ q9.inent, -~Of·th.T,s~,r.~~~~ :-oPe~gti~:~::~~!TiH,tion.s,:<~nd;;tvP'e ~f ,~ip in~ -~f tu~ing:i:hat the· conn ect~r ,i-~_:{n. . 

rv.G.38~b 

l
b: T~niillis:_ )f,-ihe,~ePtacemen't'Or i(np-iQv~rlil:m~-dOes ~treQI.itre ap_foCes,S utliFS_~--UtdOY"n)-Oo;JS:han _unclert_a~.e the-repla'cel11entw imprO'vementby nO'Ii!ter_than on·e month after the 

/- mO~itorin~ ~vent t~~tfri?g~rs the_ ~epla~~,rne~.~ pr 1_~pxoveln_e.rt·_;eqwren1;flt. ·:-If ~~e: r~P.Ia!>e,_rne~~,r"r' i'mwo~e~en(re_9_L!ires a ~n:~cess -~nit' shut,down! Do~ sh_all ~ndertake ~~e replase'ment or 

iT_~rove'!'_eht d,WiJlg t~-~ flrst ~<linte~ance.?hutctqWn-t~-~t:foll?w,s·the _mo"nitqring ~v_,eiif.t??:ttiigg<~:r&th~-: reqUir::rnent t,o~repla~e oclm~rove th_e:corinector,_ unless_ qow ctocu!Jlents tha_t 

ins'~ffi,ci¢i1i}irr;e·_,existe'd __ betwe'~nJ~e;m_~nito_ring:_~v~nt: ~nd th_~'-' M_aip_t'e_n~~C·e s_h~_:td0w~_t6 en~ble~Dm~tt~ s~-~,t_r(e' a_n_Q:rnSta_u:~he
 repl~c;emen~ Or itl)provement, In that case, Dow .stiall undertak1 

the ·re:p.laceh;ent Or,imp~v~men4 at we pext Majnt~n~nce'shvtdOw[l tnat occurs ~ftecDow';s:~~~jpt'~ftne-ne~essilry-'.rn .. ateri~IS; ' "• " ' 

"'' ' ,, ' ,' .,,, ,, ",' ,•, ' ,•" '" ',<' ' ,, ' ,·, ; ' ' '\'/'' '•' - ,,,, - ···'' 

fl. G. 38.C · c: At;:tioris · ·Reqti{fe :d :Fieii-ding:·Rep ia~errit>'l)ts_ or_ lmpiO~emen'iS,PurSUant·tO ''$~ bP8ragrapfi·$, 38.~ <'Jl: .. 

v.G.ss.c.l< L ACtioryS'R~qpiied-P:U:rSUant tO:·_Subs.~CHoi').J~-:-- Dow-shalt,hOt be;f'equl:re;{(tQ:fP'Oil:i_IY"wltf{ SH!JS'Eii:tlp_~'E P~~JcfiOg_r~gli3c·e~enf0~),mprOv~.m€:nt purs~'qpt to S~bpahlgraphS 38.a·· b if DoW complete 

· th~:lePl~:emep~ or'improve~_e_n,t·bv_t~_e· d·ate_ th.3tJs_,no _later-thaJJ on~ _mont~,.,~tteld'(:!t~0:i_n,~,the· ~~~k;'lf 9ow d~T-~ n·~t-cqmpl~t~ the- repl~~~m~,nr-or ,imProveme·nt wit_hln ,one month, or' if, at 

\. _the' time}'Ofth,~:-leak d~tection;:oow.,r.~aso(l'cibly can an~ii:JpatE;>thatit.mi~h~.rrbt be;aJ:il~ t,o;c~mpl~re ~he r~placerne·nt o,r-'improY~:>:~ent within one month~ Dow .sha_ll ·Comply with ·au.aPpliqble 

r'eq,lJi{e'me_nts of Su~S.ecJ;iorl' E. ,./{:'", ~- :o:.: 

V._G,38.di· J'iL_P,.ctibn;sHequir~d-p'U,rsuani: t_~ APPiicab~- ~egula~ions._:·.far.·eaCh.conO_~_Ctpr,u~~t.-hll_S''a S.cre~ningValu.e-at or abOVe 500 ppm, DOw sl")all comply with all app1icable-t€gulatory requirements, 

inducliog repair a_~d:'~d~~ay ohepaiF/' p~ndl~~_,replacement_C?r'imwovem~nt pur_s_uant tQ,Subpar;:~lsraphs 38.a<:b: 

pata-V.G_:3:8 · -- -- - ~ -------::-Date ActionWa-siaken and' - Any'ACtions'NotTakEm and Schedule for Known·Replacements, 

1:,.: ,.,. 
TY,-pe· Of Actio'ri-'Taten·· Why lm rov~ments, or Ellnlinations 

Low Gloss ABS Unit 

I 
.ViG39 139.No.fhJiigip P•::~raphs 30~3~ req~ir1~spow to uimz~ any~alve, valve.p~~~in: techn9logy, ~rcon~Jctortn~t is n~1t appr~priate for itsintended .use in a.Cov:red Proce.ss Unit 

v .G.~9' 'rn ~,<lclf CQ!:pf:\Han_qe'Sta~us:R.ep~rt·due :ulii:i~yseCtion_Vt, (R,epO'ryng Re~pirEiJ11f!ntS·} of,thts' Decree·~:-DoW_"shaU :in'dude a·'separate 'section inthe_Heporl that: (i) clesdibesthe _actions it !ook to 

1 conipl_~ .. wfth .. _~hts·SuRs,ectio~:G) inci_,LJ.dlngl~en~_if,YiOg :?~h·'pi:c¢·'bf-7,gi:HpfTI:7l'fi·th~_t:t'fig~~-r:~:d a,req'tiirer:J1ent i~·.?:Vbs:_7~-toi1 G~·the Sc.re __ ~ning V<!rue for tha~ piece of equipment, ~h:type of action 

tak~n'(i.e,.,,rep_l_~peril~ryti repac~ing~ _or-irnprove·mjnt); a:nd·tlle_ P:.ate-~hen·'tb~ _acti~n-\!Jast.?_k-_erl.~·(ii) identifieS any reciuired:actions'that were O(Jt. taken and eXplains. why; and (iii) identlfiesthe 

scl1~d.ule-foranY _kqov.;~, f·utUr~,repl~cement:s/re~ackirlg_: __ )mp·r~_veril~Ois,,or~~limina~lom., ·'" ' "<"' • ... . 



Ethocel TM cellulose ethers 
100000 100087 100182 100242 100307 100410 100497 100577 100647 

100001 100088 100183 100243 100308 100411 100500 100579 100648 

100002 100093 100186 100244 100309 100412 100501 100581 100651 

100004 100095 100187 100245 100312 100415 100502 100582 100652 

100005 100098 100188 100246 100316 100417 100503 100583 100653 

100006 100100 100189 100247 100317 100419 100505 100584 100655 

100007 100102 100190 100248 100318 100421 100506 100585 100659 

100011 100104 100191 100249 100320 100424 100508 100586 100660 

100013 100108 100192 100250 100321 100428 100510 100587 100661 

100015 100109 100193 100251 100323 100429 100511 100588 100662 

100016 100110 100194 100252 100324 100432 100512 100589 100663 

100020 100111 100195 100253 100325 100433 100517 100590 100664 

100021 100113 100196 100254 100327 100434 100519 100591 100669 

100022 100117 100197 100255 100330 100437 100520 100592 100670 

100026 100119 100198 100257 100331 100439 100521 100594 100673 

100029 100121 100199 100259 100344 100442 100523 100599 100675 

100030 100122 100200 100260 100345 100444 100524 100600 100676 

100031 100124 100201 100261 100346 100445 100525 100601 100677 

100034 100125 100202 100262 100347 100446 100527 100605 100678 

100035 100128 100203 100263 100349 100452 100528 100606 100679 

100036 100129 100204 100264 100351 100453 100532 100607 100680 

100037 100130 100205 100265 100353 100455 100533 100608 100681 

100040 100131 100206 100266 100355 100457 100535 100609 100682 

100041 100135 100207 100267 100356 100461 100537 100611 100686 

100042 100136 100209 100268 100362 100463 100539 100612 100687 

100043 100137 100210 100269 100365 100465 100541 100613 100689 

100044 100139 100211 100270 100367 100466 100543 100616 100690 



Ethocel TM cellulose ethers 
100046 100150 100212 100271 100369 100467 100545 100617 100691 

100054 100151 100214 100274 100373 100468 100548 100618 100692 

100059 100154 100215 100278 100376 100469 100549 100619 100693 

100061 100155 100218 100279 100377 100470 100550 100620 100698 
100062 100156 100219 100282 100378 100471 100551 100622 100700 
100065 100161 100220 100283 100381 100476 100552 100625 100702 

100066 100162 100221 100284 100382 100477 100553 100626 100705 

100068 100163 100223 100285 100383 100478 100554 100628 100707 

100069 100165 100224 100286 100385 100482 100555 100629 100709 
100070 100167 100227 100288 100393 100483 100562 100630 100711 
100072 100168 100228 100289 100396 100485 100563 100631 100712 
100073 100169 100232 100290 100397 100486 100564 100632 100713 
100074 100172 100234 100291 100399 100487 100565 100634 100715 
100075 100173 100235 100292 100400 100488 100566 100635 100716 
100077 100174 100236 100293 100401 100489 100568 100636 100717 
100078 100176 100237 100294 100402 100490 100570 100637 100718 
100079 100177 100238 100297 100405 100491 100572 100640 100721 
100081 100178 100239 100298 100406 100492 100573 100641 100724 
100084 100179 100240 100300 100407 100493 100574 100642 100725 

100085 100180 100241 100304 100408 100494 100575 100643 100726 
100729 100803 100866 100938 101102 101173 101289 101363 101432 
100732 100804 100867 100941 101103 101174 101291 101364 101435 
100733 100805 100868 100943 101104 101175 101293 101365 101436 

100734 100807 100870 100944 101105 101176 101294 101368 101437 

100735 100808 100873 100948 101106 101177 101295 101369 101439 

100736 100809 100874 100950 101107 101178 101296 101370 101440 

100738 100811 100875 100952 101108 101179 101299 101371 101443 



Ethocel TM cellulose ethers 
100740 100812 100876 100953 101109 101180 101300 101374 101445 

100741 100813 100878 100955 101110 101181 101301 101375 101446 

100742 100814 100879 100957 101111 101182 101302 101376 101447 

100750 100815 100880 100960 101112 101183 101304 101380 101448 

100751 100818 100884 100966 101113 101189 101305 101381 101449 

100752 100819 100886 100967 101114 101190 101308 101382 101450 

100753 100820 100890 100968 101119 101191 101310 101384 101451 

100754 100821 100891 100971 101123 101192 101314 101385 101452 

100756 100823 100892 100972 101124 101193 101315 101386 101454 

100757 100824 100893 100974 101126 101209 101318 101387 101455 

100758 100826 100894 100977 101127 101218 101319 101388 101456 

100759 100827 100895 100978 101128 101219 101320 101389 101457 

100760 100828 100896 100979 101129 101220 101323 101390 101458 

100761 100829 100897 100980 101130 101221 101324 101391 101459 

100762 100830 100898 100981 101131 101227 101326 101392 101460 

100763 100831 100901 100982 101140 101228 101328 101393 101461 

100764 100832 100902 100983 101141 101229 101329 101394 101462 

100765 100833 100903 100984 101142 101230 101330 101395 101463 

100766 100838 100904 100985 101143 101231 101332 101398 101465 

100771 100839 100905 100988 101145 101232 101333 101399 101466 

100772 100840 100906 100990 101146 101236 101334 101401 101467 

100776 100841 100907 100991 101147 101237 101335 101402 101468 

100777 100842 100908 100992 101148 101238 101336 101404 101469 

100779 100843 100910 100993 101150 101239 101338 101406 101470 

100780 100844 100911 100996 101151 101240 101339 101407 101471 

100781 100845 100913 100997 101152 101244 101342 101409 101472 

100782 100846 100916 101000 101153 101245 101343 101410 101473 



Ethocel TM cellulose ethers 
100783 100847 100917 101012 101154 101246 101344 101411 101474 
100785 100848 100918 101013 101156 101262 101345 101412 101475 
100786 100849 100922 101014 101158 101266 101346 101413 101477 
100787 100850 100923 101015 101159 101267 101347 101414 101478 
100788 100851 100924 101016 101160 101269 101349 101415 101479 
100789 100852 100929 101017 101161 101272 101350 101416 101480 
100791 100853 100930 101018 101162 101273 101351 101419 101481 
100792 100854 100932 101023 101165 101276 101352 101420 101482 
100794 100857 100933 101026 101166 101277 101353 101421 101483 
100795 100858 100934 101027 101167 101278 101354 101423 101484 
100796 100859 100935 101030 101168 101283 101360 101424 101485 
100800 100860 100936 101033 101171 101284 101361 101425 101486 
100801 100865 100937 101034 101172 101288 101362 101430 101487 
101488 101544 101621 103269 104203 106522 11384 12719 20802 
101489 101545 101622 103270 104204 106523 11398 12720 20803 
101490 101546 101623 103271 104205 106527 11399 12724 20808 
101491 101547 101624 103272 104751 106530 11402 12725 20809 
101492 101549 101625 103273 104755 106531 11416 12727 20811 
101495 101550 101626 103276 104758 106532 11417 12729 20812 
101497 101551 101627 103277 105600 106533 11418 12731 20813 
101498 101552 101628 103278 105701 106535 11459 12732 33599 
101499 101554 101630 103279 105702 106536 11460 12735 40108 
101500 101555 101632 103280 105703 106537 11462 12744 40140 
101501 101556 101633 103282 105704 106538 11463 12745 40144 
101502 101557 101636 103284 105705 106539 11467 12751 40145 
101503 101559 101641 103284 105706 106540 11470 12752 40146 
101504 101563 101643 103285 105708 106541 11471 12754 40147 



Ethocel rM cellulose ethers 
101505 101564 101647 103286 105710 10964 11479 13130 40837 

101506 101566 101649 103360 105711 10965 11493 13131 41596 

101507 101567 101650 103361 105712 10967 11495 13134 42802 

101508 101569 101651 103363 105713 10969 11496 13136 61475 

101509 101570 101652 103364 105714 10972 11903 13140 62115 

101510 101579 101655 103382 105715 10973 12202 13142 62118 

101511 101584 101657 103383 105716 10975 12204 13143 62119 

101512 101585 101658 103384 105717 10977 12214 13144 62123 

101513 101586 101659 103385 105718 10979 12228 13145 62124 

101514 101587 101660 103386 106203 10988 12229 13147 62125 

101515 101588 101661 103387 106205 11000 12230 13149 62128 

101516 101589 103240 103388 106209 11304 12248 13151 62129 

101518 101590 103241 103391 106210 11305 12249 13156 62130 

101519 101592 103242 103393 106211 11311 12251 13159 62131 

101521 101593 103243 103394 106215 11312 12255 13160 62132 

101522 101594 103244 103395 106216 11314 12256 13161 62141 

101523 101595 103245 103396 106222 11315 12273 13163 62142 

101524 101596 103247 103397 106305 11317 12304 13164 62144 

101525 101597 103248 103398 106323 11319 12308 13165 62145 

101527 101601 103249 103399 106324 11321 12312 13167 62146 

101528 101608 103250 103400 106326 11322 12326 13173 62148 

101530 101609 103251 103440 106327 11330 12340 13179 62151 

101533 101610 103252 103481 106328 11331 12341 13180 62152 

101534 101611 103253 103482 106329 11334 12342 13184 62153 

101535 101612 103254 103483 106330 11356 12343 13186 62155 

101536 101613 103255 103485 106331 11358 12345 13189 62156 

101537 101614 103256 103486 106332 11361 12350 13190 62157 



Ethocel TM cellulose ethers 
101538 101615 103257 103487 106400 11365 12400 13192 62158 

101539 101616 103259 103488 106401 11366 12422 13199 62159 
101540 101617 103261 103489 106403 11367 12451 13200 62160 
101541 101618 103264 103490 106404 11368 12460 20795 62161 
101542 101619 103265 104201 106520 11371 12463 20796 62162 
101543 101620 103266 104202 106521 11372 12498 20800 62164 
62167 77867 84709 84801 84878 85456 85698 97361 98384 
62176 77868 84710 84802 84879 85457 85699 97362 99149 
62494 77869 84711 84803 84880 85458 88247 97363 99151 
64368 77870 84712 84804 84881 85461 88248 97365 99227 
64378 77875 84713 84805 84882 85463 88249 97366 99230 
64396 77876 84714 84806 84883 85464 88251 97367 99231 
64400 77877 84715 84814 84884 85465 88252 97368 99298 
64428 77878 84717 84815 84885 85466 88253 97369 99299 
64437 77879 84718 84816 84886 85467 88255 97370 99300 
64484 77881 84722 84817 84888 85469 88256 97372 99301 
64487 77882 84723 84818 84891 85470 88257 97375 99302 
64489 77883 84727 84819 84892 85471 88259 97376 99303 
71905 77884 84728 84822 84896 85472 88261 97377 99304 
71906 77885 84729 84823 84898 85473 88263 97378 99305 
73551 77886 84730 84829 84900 85474 89736 97380 99306 
73552 77889 84732 84830 84901 85501 90656 97382 99307 
73553 77891 84737 84831 84902 85502 90657 97383 99307 
73554 77892 84738 84832 84905 85503 90658 97384 99308 
73555 77893 84741 84838 84906 85504 90659 97386 99309 
73556 77894 84742 84839 84907 85505 90660 97388 99310 
73557 77895 84749 84842 84910 85506 90661 97647 99311 



Ethocel TM cellulose ethers 
73558 77898 84750 84844 84911 85507 90662 97648 99312 

73559 77899 84754 84845 84912 85508 90665 97650 99313 

73560 77900 84755 84847 84913 85509 92797 97651 99314 

74919 77901 84756 84849 84915 85510 92798 97652 99316 

74924 77903 84759 84850 84916 85511 92799 97653 99318 

74926 77904 84760 84851 84917 85512 92800 97654 99319 

74928 77905 84761 84853 84918 85547 93464 97655 99320 

74930 77906 84768 84854 84920 85548 93466 97656 99321 

74931 77907 84769 84855 84921 85549 93467 98241 

77839 77910 84770 84856 84929 85550 93999 98242 

77841 84682 84771 84857 84930 85551 96859 98243 

77842 84683 84772 84858 84932 85552 96861 98244 

77847 84686 84775 84859 84933 85553 97290 98245 

77848 84687 84776 84860 84934 85554 97292 98247 

77849 84688 84777 84861 84935 85555 97293 98249 

77850 84689 84785 84862 84936 85556 97295 98259 

77855 84690 84786 84863 84937 85557 97296 98260 

77856 84691 84787 84866 84938 85558 97297 98261 

77857 84692 84789 84868 85444 85559 97298 98262 

77858 84693 84790 84870 85446 85560 97350 98263 

77859 84694 84794 84871 85447 85691 97351 98263 

77861 84695 84795 84873 85450 85692 97352 98264 

77862 84696 84796 84874 85452 85693 97355 98265 

77864 84697 84797 84875 85453 85695 97358 98266 

77865 84704 84798 84876 85454 85696 97359 98267 

77866 84705 84799 84877 85455 85697 97360 98383 



low Gloss ABS Unit 
102213 102290 106217 106588 14945 15600 15879 16060 16268 

102214 102291 106220 106591 14946 15704 15881 16067 16303 

102215 102292 106221 106592 14952 15705 15889 16069 16304 

102216 102293 106223 106593 14970 15708 15897 16076 16306 

102217 102294 106543 10804 14973 15709 15898 16088 16307 

102218 102295 106544 10805 14991 15712 15901 16099 16308 

102219 102297 106545 10807 15298 15715 15902 16102 16310 

102220 102298 106546 10808 15299 15716 15903 16105 16314 

102221 102299 106547 10812 15300 15718 15905 16107 16328 

102222 102300 106549 10813 15340 15719 15906 16111 16330 

102223 10261 106550 10814 15341 15720 15907 16112 16334 

102224 10262 106551 10815 15344 15721 15911 16114 16335 

102226 10265 106552 10816 15385 15722 15912 16118 16336 

102233 10266 106553 10817 15410 15725 15913 16119 16337 

102234 10268 106554 10819 15434 15726 15914 16120 16338 

102249 10269 106555 10820 15438 15727 15915 16125 16339 

102250 10270 106556 10828 15439 15728 15919 16126 16340 

102251 10278 106557 10830 15440 15730 15920 16129 16342 

102252 10279 106558 10864 15442 15731 15921 16143 16344 

102253 10287 106559 10867 15443 15732 15923 16144 16345 

102254 10288 106560 10868 15444 15734 15925 16166 16346 

102255 10294 106561 10870 15445 15740 15926 16167 16348 

102256 10295 106562 10875 15468 15741 15937 16174 16349 

102257 10296 106563 11011 15474 15743 15938 16180 16352 

102258 10298 106564 11013 15475 15757 15940 16182 16353 

102259 10300 106565 11017 15476 15762 15941 16183 16357 

102260 103231 106566 11019 15477 15803 15943 16193 16361 



102261 103232 106567 11022 15478 15804 15948 16194 16363 

102262 103233 106568 11026 15479 15805 15951 16196 16370 

102263 103234 106569 11028 15482 15808 15954 16221 16371 

102264 103235 106570 11030 15483 15826 15956 16223 16376 

102266 103236 106571 11032 15500 15828 15960 16224 16377 
102267 103237 106572 11033 15575 15829 15961 16238 16381 
102272 103238 106573 11034 15585 15830 15977 16239 16383 

102273 103239 106574 11035 15586 15834 15981 16240 16385 
102274 103953 106575 11038 15587 15836 15982 16246 16386 
102275 103954 106576 11041 15589 15838 15985 16248 16391 
102276 103955 106577 11047 15590 15844 16037 16249 16394 
102277 103956 106578 11052 15591 15851 16038 16250 16396 
102278 103957 106579 14756 15592 15861 16039 16251 16399 
102279 103958 106580 14760 15593 15868 16044 16254 16404 
102280 103959 106581 14771 15594 15869 16045 16255 16410 
102282 103961 106582 14773 15595 15874 16047 16257 16418 

102283 103962 106583 14777 15596 15875 16049 16258 16419 
102284 103963 106584 14783 15597 15876 16054 16259 16420 
102285 105526 106585 14784 15598 15877 16055 16264 16423 

102286 106132 106587 14786 15599 15878 16057 16267 16437 

16438 16548 16721 16836 16926 17011 17101 17217 17303 
16443 16550 16731 16837 16927 17020 17103 17218 17305 

16446 16551 16732 16851 16928 17021 17105 17219 17307 

16447 16552 16733 16867 16929 17022 17106 17220 17308 

16448 16553 16734 16868 16930 17023 17107 17222 17317 

16449 16556 16735 16869 16931 17024 17108 17224 17335 

16451 16557 16736 16871 16935 17025 17109 17225 17404 



16455 16568 16737 16872 16936 17026 17111 17227 17406 

16457 16569 16738 16873 16938 17030 17113 17231 17407 

16458 16573 16739 16874 16939 17031 17115 17233 17408 

16459 16574 16740 16875 16940 17032 17116 17236 17409 

16460 16576 16741 16876 16941 17033 17117 17241 17410 

16467 16578 16742 16881 16942 17034 17119 17242 17411 

16469 16579 16743 16883 16946 17035 17120 17243 17412 

16472 16586 16744 16884 16948 17036 17121 17245 17413 

16473 16591 16747 16885 16950 17037 17130 17255 17415 

16474 16593 16748 16888 16951 17039 17131 17256 17416 

16475 16594 16750 16890 16952 17040 17132 17257 17417 

16476 16595 16751 16891 16953 17042 17133 17258 17418 

16478 16596 16752 16893 16954 17043 17134 17261 17420 

16479 16597 16755 16894 16955 17044 17135 17262 17422 

16480 16598 16756 16895 16957 17049 17136 17264 17423 

16481 16599 16757 16896 16958 17050 17140 17265 17424 

16483 16601 16761 16897 16959 17051 17141 17266 17427 

16484 16604 16762 16898 16960 17052 17144 17267 17428 

16485 16619 16764 16900 16968 17053 17145 17268 17429 

16486 16624 16766 16901 16971 17057 17147 17269 .17431 

16487 16626 16767 16902 16977 17058 17148 17270 17432 

16488 16636 16768 16903 16979 17059 17149 17271 17433 

16490 16637 16777 16905 16982 17062 17152 17272 17434 

16498 16638 16781 16906 16983 17075 17173 17273 17435 

16499 16639 16782 16907 16985 17078 17175 17275 17437 

16502 16640 16787 16908 16986 17079 17176 17276 17439 

16503 16641 16788 16909 16987 17080 17179 17277 17440 



Low Gloss ABS Unit 
16509 16681 16789 16910 16988 17081 17180 17282 17443 

16510 16689 16791 16912 16992 17082 17183 17283 17448 

16512 16690 16793 16913 16993 17083 17185 17284 17449 

16516 16691 16796 16914 16994 17085 17187 17286 17450 

16521 16692 16797 16916 16997 17086 17194 17289 17451 

16525 16693 16798 16917 16998 17087 17197 17293 17452 

16526 16699 16800 16918 17001 17089 17198 17294 17454 

16529 16700 16821 16919 17003 17090 17200 17295 17456 

16531 16701 16829 16920 17004 17091 17203 17296 17457 

16533 16702 16830 16921 17006 17092 17206 17297 17458 

16536 16714 16831 16922 17007 17093 17208 17298 17459 

16539 16716 16832 16923 17008 17098 17214 17300 17460 

16546 16719 16833 16924 17010 17100 17216 17302 17461 

17462 17582 17675 17819 17936 18020 18220 18425 18568 
17464 17583 17676 17824 17937 18021 18242 18426 18569 

17465 17584 17680 17826 17939 18022 18257 18427 18571 

17466 17585 17681 17827 17940 18023 18258 18428 18572 

17467 17592 17682 17828 17941 18024 18259 18431 18574 

17469 17595 17683 17829 17942 18025 18260 18433 18575 

17470 17599 17684 17830 17949 18026 18262 18434 18580 

17471 17605 17688 17831 17950 18027 18263 18435 18581 
17473 17607 17689 17832 17951 18028 18266 18436 18583 

17474 17610 17690 17833 17952 18035 18268 18438 18588 

17475 17611 17691 17834 17958 18132 18276 18439 18589 

17476 17614 17692 17835 17959 18142 18277 18440 18600 

17477 17615 17706 17836 17960 18143 18282 18441 18604 

17478 17616 17707 17837 17962 18149 18286 18446 18609 



Low Gloss ABS Unit 
17480 17617 17708 17840 17963 18151 18290 18447 18614 

17481 17619 17715 17841 17968 18152 18292 18448 18615 

17482 17620 17726 17842 17969 18153 18293 18449 18617 

17483 17623 17728 17843 17970 18159 18294 18450 18619 

17484 17624 17729 17844 17971 18160 18355 18451 18621 

17486 17626 17730 17845 17972 18163 18357 18452 18622 

17492 17627 17731 17846 17973 18164 18361 18453 18625 

17493 17628 17734 17847 17974 18165 18362 18454 18629 

17495 17633 17735 17848 17975 18168 18382 18455 18637 

17496 17634 17738 17850 17980 18169 18383 18456 18638 

17497 17639 17739 17851 17981 18170 18387 18457 18639 

17500 17640 17740 17852 17982 18174 18388 18458 18645 

17501 17641 17741 17853 17983 18175 18389 18468 18646 

17502 17642 17742 17856 17984 18176 18391 18477 18648 

17507 17643 17745 17857 17985 18177 18392 18480 18657 

17508 17644 17746 17858 17986 18178 18393 18481 18661 

17509 17645 17748 17859 17987 18179 18394 18486 18663 

17510 17647 17749 17860 17988 18183 18395 18487 18667 

17511 17649 17750 17861 17990 18190 18396 18535 18668 

17521 17651 17752 17862 17991 18191 18398 18537 18669 

17523 17652 17754 17864 17994 18193 18401 18538 18673 

17524 17655 17760 17865 17995 18194 18404 18541 18674 

17526 17656 17761 17873 17997 18195 18408 18548 18675 

17528 17657 17762 17882 17998 18196 18409 18550 18676 

17529 17661 17764 17883 18001 18197 18410 18552 18678 

17530 17662 17767 17885 18006 18200 18411 18553 18679 

17531 17663 17768 17890 18007 18204 18413 18555 18680 



Low Gloss ABS Unit 
17540 17665 17769 17898 18008 18205 18415 18556 18683 
17565 17666 17773 17904 18009 18208 18418 18558 18684 
17573 17668 17774 17913 18014 18209 18419 18559 18685 
17575 17670 17776 17920 18017 18211 18420 18561 18687 
17580 17672 17780 17929 18018 18212 18421 18565 18691 
17581 17674 17783 17934 18019 18219 18423 18567 18708 
18709 18828 20788 25323 3225 3393 3707 37542 3772 
18710 18832 20789 25324 3226 3395 3708 37544 3773 
18711 18842 20790 25327 3228 3397 3709 3755 3774 
18716 18846 20791 25328 3230 3398 3716 37550 3776 
18720 18849 20793 25329 3237 3399 3732 37554 3777 
18723 18850 20794 25330 3238 3400 3735 37556 3778 
18724 18851 25238 25331 3239 3601 3736 37557 3780 
18726 18852 25243 25333 3240 3602 3737 37558 3781 
18727 18853 25247 25334 3241 3603 3739 37559 3782 
18728 18854 25249 25336 3242 3606 3740 3756 3784 
18730 18855 25256 25338 3250 3607 3741 37562 3787 
18732 19086 25257 25340 3254 3611 3742 37563 3788 
18734 19401 25260 25342 3255 3612 3744 37564 3792 
18736 19402 25262 25343 3256 3615 3745 37565 3793 
18738 19408 25263 25346 3257 3619 3746 37567 3794 
18740 19482 25264 25348 3262 3623 3749 3757 3797 
18741 19704 25266 25355 3267 3647 3750 37570 3798 
18749 19705 25267 25358 3274 3651 37502 37573 3800 
18754 19710 25268 25365 3277 3655 37503 37574 38010 
18757 19711 25270 25368 3281 3656 37504 37575 38012 
18758 19712 25272 25486 3282 3658 37505 37578 38013 



low Gloss ASS Unit 
18759 19718 25274 25487 3287 3659 37507 3758 38014 

18760 19719 25275 25488 3325 3664 3751 37580 38015 

18764 19730 25276 26481 3348 3665 37513 37581 38016 

18765 19731 25277 26482 3354 3666 37514 37582 38017 

18773 19735 25278 26487 3355 3669 37515 37584 38018 

18774 19736 25280 2940 3356 3671 37519 37585 38021 

18775 19737 25283 2942 3361 3677 3752 37586 38022 

18776 19738 25285 2950 3364 3678 37520 37587 38034 

18784 19739 25286 2952 3367 3680 37521 37588 38036 

18785 19740 25287 2956 3368 3681 37522 37589 38037 

18786 19741 25288 2957 3371 3683 37524 37590 38038 

18787 19742 25292 2958 3373 3684 37525 37591 38039 

18788 19743 25294 2960 3374 3685 37526 37592 38042 

18789 19744 25295 2961 3375 3686 37527 37593 38043 

18790 19749 25296 2963 3376 3688 37528 37594 38044 

18793 19750 25297 2969 3377 3689 37529 37595 38045 

18797 19751 25301 2970 3378 3691 37530 37596 38048 

18798 19752 25302 2971 3379 3692 37531 37597 38049 

18801 19753 25305 2972 3380 3693 37532 37599 38050 

18802 19754 25307 2973 3381 3694 37534 3763 38052 

18811 19755 25309 30840 3382 3695 37536 3764 38055 

18814 19756 25310 30841 3384 3696 37537 3765 38056 

18815 19757 25312 3201 3386 3698 37538 3766 38057 

18818 20108 25315 3204 3387 3700 37539 3767 38064 

18821 20784 25318 3211 3388 3701 37540 3768 38067 

18822 20785 25322 3215 3390 3706 37541 3771 38068 

38071 3890 4082 41512 41794 42148 54106 64446 66531 



Low Gloss ABS Unit 
38072 3903 4083 41513 41795 42151 54107 64460 66540 

38073 3906 4084 41515 42062 42152 54108 64476 66543 

38075 3907 4088 41516 42063 42153 54109 64490 66549 
38080 3908 4090 41517 42069 42154 54110 64781 66550 
38084 3945 4091 41519 42070 42157 54115 64782 66551 
38087 3946 4093 41520 42071 42160 54116 65690 66552 

38089 3956 4095 41528 42072 42161 54117 65692 66553 
38090 3957 4096 41529 42073 42164 54118 65693 66563 
38091 3959 4097 41530 42074 42165 54119 65694 66575 
38093 3981 4099 41531 42079 42166 54120 65697 66576 

38095 3988 4100 41537 42080 42167 5791 65702 66580 
38096 3990 4102 41545 42081 42168 5792 65705 66581 
38100 3999 4104 41549 42082 42173 5793 65708 66583 
38101 40203 4105 41550 42083 42175 5794 65709 66585 
3819 40206 4106 41558 42084 42176 5795 65715 66586 
3820 40208 4108 4156 42088 42177 5798 65717 66587 
3823 40209 4109 41560 42089 42178 59043 65718 66591 
3825 40210 4110 41565 42090 42179 59045 65719 66705 
3828 40211 4111 41566 42091 42193 59046 65720 66706 

3829 40212 4112 41567 42092 42301 59047 65727 66707 
3830 40439 4128 41570 42093 42304 59048 6588 66708 
3831 40444 4129 41572 42097 42305 59997 6594 66709 

3834 40445 41334 41580 42098 42311 59999 6595 66710 

3835 40446 41335 41582 42099 42314 60000 6598 66711 

3836 40447 41336 41584 42100 42318 60350 66400 66712 
3839 40448 41347 4159 42110 42324 60351 66402 66713 

3840 40449 41348 4166 42113 42325 64260 66403 66714 



low Gloss ABS Unit 
3841 40450 41349 4169 42114 47049 64270 66404 66715 

3842 40451 4135 4172 42115 47050 64272 66407 66716 

3847 40456 41350 4174 42122 54004 64283 66409 66717 

3854 40461 41445 41749 42123 54005 64295 66410 66720 

3855 40462 41449 4175 42124 54006 64297 66411 66721 

3857 40463 41454 41755 42125 54007 64311 66412 66725 

3865 40466 41455 41759 42127 54008 64322 66414 66726 

3869 4049 41463 41763 42128 54010 64334 66491 66728 

3871 4050 41464 41764 42129 54014 64342 66492 66733 

3872 4052 41467 41765 42130 54015 64352 66494 66734 

3874 4053 41470 41766 42131 54016 64356 66497 66741 

3876 4054 41475 41767 42133 54019 64357 66498 66839 

3877 4057 41476 41768 42135 54020 64358 66509 66840 

3878 4058 41496 41779 42137 54021 64365 66520 66841 

3880 4060 41498 41780 42138 54022 6437 66521 66842 

3881 4061 41500 41782 42143 54025 64390 66522 66844 

3884 4062 41501 41783 42145 54026 64405 66523 66848 

3885 4075 41504 41788 42146 54027 64442 66529 66851 

3886 4081 41511 4179 42147 54105 64444 66530 66852 

66853 67208 67298 72248 73591 74180 78022 78655 81171 

66895 67209 67300 72250 73592 74183 78031 78656 81172 

66896 67210 71287 72253 73594 74184 78032 78659 81173 

66898 67211 71324 72255 73598 74185 78033 78660 84967 

66899 67212 71627 72256 73599 74187 78034 78663 84968 

66900 67218 71915 72257 73600 74191 78035 78664 84969 

66901 67219 71916 72259 74097 74194 78036 78665 84971 

66906 67220 71919 72261 74098 74195 78040 78701 84972 



Low Gloss ABS Unit 
66911 67221 71920 72262 74100 74196 78041 78702 84973 
66913 67224 71921 72263 74102 74200 78045 78703 84974 
66914 67225 71923 72266 74103 74201 78046 78708 84975 
66918 67226 71950 72267 74104 74202 78047 78711 85011 
66921 67227 71951 72268 74106 74207 78050 78712 85013 
66930 67228 71952 72269 74108 74209 78052 78713 85014 
66931 67230 71954 72272 74109 74211 78053 78714 85015 
66932 67231 71955 72273 74111 74213 78055 78715 85016 
66935 67232 71956 72275 74112 74215 78056 78716 85028 
66947 67233 71957 72282 74113 74216 78057 78717 85104 
66948 67236 71958 72283 74114 74218 78058 78718 88267 
66953 67237 71959 72284 74116 74219 78059 78719 90145 
66960 67238 71960 72285 74117 74547 78060 78720 90146 
66961 67239 71961 72833 74118 74548 78061 78721 90147 
66965 67240 71962 73426 74120 74549 78062 78724 90148 
66970 67243 71963 73430 74121 74711 78063 78725 90149 
66974 67244 71964 73434 74122 74712 78064 78726 90151 
66978 67245 71970 73435 74123 74713 78065 78730 90152 
66979 67247 71971 73436 74124 74715 78066 78755 90154 
66983 67252 71972 73437 74125 74716 78067 78756 90157 
66992 67253 71973 73439 74126 74717 78068 78757 90158 
66996 67254 71974 73441 74136 74718 78069 78758 90159 
67000 67255 71975 73442 74138 74719 78070 79166 90160 
67098 67256 71981 73443 74140 74720 78071 79167 90161 
67099 67257 71982 73444 74141 74721 78072 79386 90162 
67184 67258 71983 73445 74142 74722 78073 79387 90163 
67185 67259 71984 73446 74143 74725 78074 79391 90164 



Low Gloss ABS Unit 
67189 67260 71985 73564 74150 74726 78075 79392 90165 

67191 67268 72235 73565 74155 74729 78076 79394 90166 

67192 67269 72236 73567 74156 74730 78077 79395 90167 

67194 67270 72237 73568 74157 74733 78078 79396 90168 

67195 67274 72238 73573 74158 74734 78079 79399 90169 

67196 67276 72241 73574 74159 74735 78080 79400 90170 

67199 67283 72242 73576 74160 74736 78082 79403 90171 

67200 67285 72243 73584 74162 74737 78083 79404 90173 

67202 67286 72244 73585 74165 74743 78084 79405 90174 

67205 67287 72245 73588 74166 74744 78649 79406 90175 

67206 67293 72246 73589 74178 74745 78650 79407 90176 

67207 67294 72247 73590 74179 75077 78654 79408 90177 

90178 92533 9681 97332 97718 97876 97980 98173 99096 

90179 92534 9682 97333 97719 97877 97981 98174 99097 

90180 92535 9690 97334 97720 97879 97982 98175 99233 

90181 92536 9691 97336 97721 97880 97983 98176 99322 

90182 92537 9692 97337 97722 97883 97984 98177 99325 

90185 92538 9693 97339 97723 97885 97985 98178 99326 

90186 92539 9697 97342 97726 97886 97986 98179 99327 

90189 92543 97178 97343 97727 97887 97987 98180 99329 

90190 92544 97201 97344 97728 97888 98128 98181 99330 

90191 92919 97202 97345 97729 97889 98129 98182 99337 

90192 92921 97204 97346 97730 97890 98130 98183 99338 

90193 92991 97205 97437 97731 97892 98131 98184 99339 

90194 92993 97210 97438 97732 97893 98132 98185 99340 

90195 92996 97211 97439 97733 97894 98133 98187 99341 

90196 9372 97213 97440 97737 97898 98134 98189 99343 



Low Gloss ABS Unit 
90197 9381 97214 97441 97740 97901 98135 98190 99348 
90594 9382 97215 97442 97741 97902 98136 98252 99349 
90595 9384 97216 97664 97743 97912 98137 98253 99350 
90596 9395 97225 97667 97801 97914 98138 98269 99351 
90598 9396 97226 97668 97802 97915 98139 98270 99352 
90599 9398 97227 97669 97808 97917 98140 98271 99353 
90600 9400 97228 97670 97811 97918 98141 98579 99354 
90601 9402 97233 97671 97812 97923 98142 98580 99355 
90602 9404 97235 97673 97813 97924 98143 98581 99356 
90603 9406 97236 97675 97828 97926 98145 98582 99357 
90604 9409 97237 97679 97829 97928 98146 98583 99358 
90609 9423 97238 97680 97832 97929 98147 98584 99359 
90610 9448 97239 97682 97833 97933 98148 98587 99360 
90612 9461 97240 97683 97834 97934 98149 98588 99361 
90614 9462 97241 97684 97839 97940 98150 98589 99362 
90625 9467 97242 97685 97848 97945 98151 98591 99363 
90663 9474 97248 97691 97849 97948 98154 98592 99364 
90718 9477 97249 97694 97850A 97949 98155 98593 99365 
90719 9479 97257 97700 97851 97950 98156 98732 99367 
90721 9484 97261 97701 97853 97967 98157 98733 99368 
90732 9486 97262 97703 97854 97968 98158 98966 99369 
90733 9489 97264 97704 97855 97969 98159 98967 99370 
90734 9616 97277 97705 97856 97970 98160 98968 99371 
90738 9626 97282 97707 97857 97971 98162 98969 99372 
90751 9627 97283 97708 97858 97972 98163 99082 99373 
91292 9628 97284 97709 97859 97973 98164 99083 99374 
91293 9642 97285 97710 97860 97974 98165 99084 99375 



Low Gloss ABS Unit 
91296 9645 97286 97711 97861 97975 98166 99085 99376 

91297 9646 97308 97713 97864 97976 98167 99087 99377 

91298 9648 97319 97715 97866 97977 98169 99088 99378 

91299 9664 97320 97716 97867 97978 98171 99089 99379 

91300 9673 97326 97717 97868 97979 98172 99095 99380 

99384 99393 99399 
99385 99394 99400 

99386 99395 99420 

99387 99396 99937 

99389 99397 99938 
99390 99398 99939 

99391 



Ethocel TM cellulose ethers 
104206 
104207 
104208 
104786 
106301 
106302 
106303 
106304 
106306 
106307 
106308 
106310 
106313 

Low Gloss ABS Unit 
106040 
106042 
106045 
106046 
106047 
106048 
106049 
106050 
106053 
106054 
106055 



Ethocel 'M cellulose ethers 1106312 I Ball 13/4" IMetso/Jamesbury I u lldVdlldUIIILY 

Commercial 
' 

Gloss ABS Unit 3" BAC 

'-'and valve top of Ball See Appendix: Commercial 
-103 tank for LT 

' Low Gloss ABS Unit 
Ball pendix: Commercial 

Low Gloss ABS Unit 2" Jamesbury 
Unavailability 

top ofT-103 Ball See Appendix: Commercial 

Low Gloss ABS Unit 

EBV top of T-103 Ball I !See Appendix: Commercial 

Low Gloss ABS Unit 3" 

106592 Ball I !See Appendix: Commercial 

Low Gloss ABS Unit I 1/2" 

106591 Ball I !See Appendix: Commercial 

' Gloss ABS Unit 

167256 I control Valve: I I I see APPendi~: Commercial 

' Gloss ABS Unit 

1106593 jBall I I jsee Appendi~: Commercial 

Low Gloss ABS Unit 



AP.P·~ .. n«::J~.i¥~~.-~.~···.B~~Qrf:l~'pfL,gw.-~.~~•tv@·~•••~od;L,g\l\[.,eg~~ki'oi;;m·::.ci·;;"\'. 
V.G.35 35. Records of Low-E Valves and Low-E packing, Prior to installing any ~ow-EValvesorlow'EPacl<jng, oritnotpossibleb~foreinsta!Jatior, 

th.en as S()On aspossible after installatio~, Dqw shall secure from. eacH manufacturerdocum~ntation thatqemonstra.testhatt!)eproposed 

valve or packing technology meets the definition of "La weE Valve" and/or "Low-E Packing." DOw shall make the docurnentat. io.nav .. a.Hable 
' "-_ ., ,'-" - - - . - --- -- -- - " -- ;. - "' - ---: - "' ', - ',- - --- - - ; -- - -- - --- -----/--.- ,-

upon request. 

Covere(i Process Unit jval~e Tag# anq/or · •. jvalv~Type !Size !Manufacturer 

Description· 

Low Gloss ABS Unit 106225 Gate 3/4" Bonney Forge 

Low Gloss ABS Unit 106226 Gate 3/4" Bonney Forge 

Low Gloss ABS Unit 106227 Gate 3/4" Bonney Forge 

Low Gloss ABS Unit 106228 Gate 3/4" Bonney Forge 



Reference 

Material 

Company provided data that did not 

Company stated they would meet specifications of the Consent 

not provide a warranty to the Decree. Valve testing completed 

specifications of the Consent according to TA-Luft and results 

Ball Valve BAC No Decree. No reoorted in leak rate. 

Ball Valve Cooper No No warranty provided. 

ny did not provide a See: Information 

Valves) IN/ A 
I 

ny stated they would I I See: KF 

Company stated they would not Contromatics 

of the Consent I provide low emission valves to the (WATIS) 

No specifications of the Consent Decree. 

states that the 

pany will provide a 

warranty. However, no 

warranty or test data was 

provided initially. Warranty No test data was provided initially. 

was provided after Dow's Test data was provided after Dow's 

determined response date of determined response date of 3/30/12. 

3/30/12. This information will This information will be evaluated in 

Ball Valve IKitz INa I be evaluated in due course. No 



Ball Valve KTM No 

Ball Valve No 

Company stated they would 

provide a warranty to the 

!specifications of the Consent 

Decree. 

jCompany stated they would 

not provide a warranty to the 

specifications of the Consent 

No 

No 

Company provided data that did not 

meet specifications of the Consent 

Decree. EB series was tested to ISO 

15848-1, Annex A (leak rate). 

For the KTM Omni Series, internal 

I testing did not follow Good 

Engineering Practices (GEP). For si 

packing gland valves, a packing 

adjustment took place after every 

leakof1 ppm occurred. KTM 

I secondary packing gland utilizing PTFE 

soecifications of the Consent Decree. 

specifications of the Consent 

Decree. Valves in flammable service 

require graphite/PTFE combination, 

KTM did not test this packing 

nation. 

lrnmnony did not provide data to 

ISO 15848 specifications and 

results are re in leak rate. 

Reference 

Material 

: Metso/ 

nse 



Manufacturer 

Ball Valve it 

Ball Valve 

Ball Valve 

No 

No 

Company stated they would 

not provide a warranty to the 

specifications of the Consent 

Decree 

mpany stated that all 

!products are covered under a 

ndard lifetime warranty, but 

warranty does not meet 

the specifications of the 

Consent Decree. 

Response provided after Dow' 

determined response date of 

3/30/12. This information will 

be evaluated in due course. 

No 

Company did not provide complete 

testing data. A summary was 

provided for an API 622 test that was 

conducted on a 3x3 class 600 which 

stated that the average leak was less 

100ppm. However a maximum 

provided summaries of valve test 

that was conducted per ISO 

15848-1 Annex A (leak rate). This is a 

used at the Covered 

:omnany did not provide data to 

the specifications of the Consent 

Decree. Test data was not provided, 

however a summary letter was 

provided stating the testing was 

completed per ISO 15848-1 (leak rate) 

See: Orbit 

correlated to be belowiSee: Swagelok 

Resoonse 

provided after Dow's 

rmined response date of 3/30/12. 

information will be evaluated in Velan 



Manufacturer 

Dezurik 

Butterfly Metso/ 

lcomnonv did not provide a 

mpany did not provide a 

mpany stated they would 

lsoecifications of the Consent 

Decree. 

1

'-'-ue>donnaire stated warranty 

would be available for selected 

No 

did not 

Company did not provide data to 

meet the specifications of the Consent 

Decree. Company stated that they 

only had valve testing data that 

follows ISO 15848 specifications and 

results are in leak rate. 

Full test results were not provided, 

a summary of results were 

provided. Testing procedure did not 

include thermal cycles. Also, any leak 

above 500 ppm was adjusted and not 

included in calculating an average 

leak. 

Reference 

Material 

Information 

Information 

Information 

. Metso/ 



No 

Gate Valve lnllQios Chern I No 

Valve IKitz 

Gate Valve 

No warranty 

nty could be provided, 

I however. they did not provide 

Questionnaire states that the 

company will provide a 

warranty. However, no 

lwr~rrr~ntv or test data was 

!determined response date of 

This information will 

:omnanv did not provide a 

No 

data provided for 3/4" 800# 

lfnrPPrl steel valve and 4" Class 300 

See Available Valve 

rnmnany provided data that did not 

specifications of the Consent 

Reference 

Material 

Decree. Valve testing completed per !See: Cooper 

ISO 15848-1 (leak rate). 

Company provided data that did not 

meet specifications ofthe Consent 

Decree. Valve testing completed per 

ISO 15848-1 

test data was provided initially. 

data was provided after bow's 

rmined response date of 3/30/12. 

Douglas 

This information will be evaluated in !See: Kitz 

due course. 

did not 

se 



Manufacturer 

Larsen and 

Gate Valve houbro LLC 

Valve INewa 

Globe Valve 

N/A 

No 

N/A 

No 

lrnmnony did not indicate that 

IComoany did not provide a 

Company warranty did not 
meet the specifications of the 

nt Decree. 

Company did not provide a 

Response provided after Dow's 
determined response date of 
3/30/12. This information will 
be evaluated in due course. 

Company did not provide a 

meet the specifications of the 
Consent Decree. 

provided data that met 
specifications of the Consent Decree. 
Test data provided was for 4" gate 
valve Class 300. See Available Valve 

ix 

did not nrnvirlP 

IComoany provided data that did not 
specifications of the Consent 

provided after Dow's 

Reference 

Material 

See: Larsen and 

ubro LLC 

See: Newco 

See: Information 

!determined response date of 3/30/12. 
information will be evaluated in I see: Velan 

See: Information 

valve test data was 



anufacturer 

No 

Valve IDa s Chero I No 

lobe Valve I Kitz No 

lobe Valve I Lad ish 

Valve 

No warra 

Company indicated that a 

I warranty could be provided, 

however, they did not provide 

'

Questionnaire states that the 

comoany will provide a 

rranty or test data was 

lorovided initially. Warranty 

I determined response date of 

3/30/12. This information will 

evaluated in due course. 

Company did not provide a 

No 

No 

N/A 

Company provided data that did not 

meet specifications ofthe Consent 

Decree. Valve testing completed per 

ISO 15848-1 (leak 

valve test data was 

No test data was provided initially. 

data was provided after Dow's 

determined response date of 3/30/12. 

information will be evaluated in 

Reference 

Material 

· Cooper 

nse 

Information 



Globe Valve INewco 

Globe Valve ISWI 

Globe Valve IVelan 

Needle 

Valve 

Needle 

No 

Company warranty did not 
meet the specifications of the 
Consent Decree. 

Company did not provide a 

Response provided after Dow's 
determined response date of 
3/30/12. This information will 

No 

be evaluated in due course. IN/A 

Company did not provide a 

N/A 

pany provided data that did not 

ITa<>ing provided after Dow's 

rmined response date of 3/30/12, 
therefore the testing is pending 
review. This information will be 
evaluated in due course. 

abe valve data was 

Reference 

Material 

See: Newco 

See: Information 

Velan 

See: Information 

Information 



Needle 

Durco No 

Company did not provide data to 

meet the specifications of the Consent 

Test data was not provided, 

however a summary letter was 

provided stating the testing was 

completed per ISO 15848-1 (leak rate) 

Reference 

Material 

and results are correlated to be below I see: 

No test data nse 



uoroseal No 

No 

l
u.uestlonnaire stated warranty 

would be available for selected 

but did not provide an 

No 

No 

!Company did not provide data to 

meet the specifications of the Consent 

Decree. 

The test procedure provided for the 

2" Class 150 Severe Service plug valve 

did not include thermal cycles. 

place at ambient temp. 

2" Class 150 plug valve, test data 

place at ambient temp. 

Test data provided for 6" Class 600 

Fluoroseal Plug Valve, 1" Class 600 

Fluoroseal Plug Valve, 2" Class 600 

Fluoroseal Plug Valve, 2" Class 600 

Fluoroseal Severe Service Plug Valve, 

and 8" Class 600 Fluoroseal Plug Valve 

Reference 

Material 

· Fluoroseal 

and results were in leak rate. I Response 

Full test results were not provided 

nly a summary of results were 

provided. Testing procedure did not 

1aoove 500 ppm was adjusted and not 

included in calculating an average 

leak. 

mox/Tufline 



Packing N/A 

Garlock N/A 

Chesterton stated they were 

preparing a draft warranty on 

t4/24/12. Once the draft 

required and the revised 

rranty is pending review. 

information will be 

in due course. 

I Dow's determined response 

date of 3/30/12. Warranty was 

provided on 6/15/12 and is 

pending review. This 

information will be evaluated· 

due course. 

Draft warranty provided after 

Dow's determined response 

date of 3/30/12. Warranty is 

pending review. This 

information will be evaluated 

course. 

No 

data provided after Dow's 

I determined response date of 3/30/12, 

therefore the testing is pending 

review. This information will be 

evaluated in due course. 

No data 

summaries provided after 

determined response date of 

3/30/12, test data is pending review. 

See: Chesterton 

. Garlock 

See: Teadit 



Gate Valve 

Gate Valve 

Nominal Valve 

Size 

Cast Steel: 2-24 

inch 

Forged Steel: 

Full Port- 1/4-2 

inch 

Forged Steel: 

Reduced Port-

Pressure Class 

150: 2-48 inch 

Bonney Fo 

ure Class 'Larsen and 

300: 2-30 inch Toubro LLC 

No 

N/A 

ILomoany stated 

Decree. 

IComoany did 

ng Data 

(Yes or No) 

lsoecifications of 

Commercially 

available 

Yes: Bonney 

Forge Cast 

Carbon Steel 

Gate Valves built 

to API 600 

Yes: Bonney 

rge Forged 

Carbon Steel 

Gate Valves built I see: Bonney Forge 

to API 602 

Yes: Larsen and 

Toubro LLC Cast 

Carbon Steel I See: Larsen and 

Gate Valves built Toubro LLC 

to API 600 



Smith, Vanessa (A) 

~rom: 

3ent: 
To: 
Subject: 
Attachments: 

Dan 

See attached. response 

Russ Christian 

Russ Christian [rchristian@columbiapipe.com] 
Friday, February 17, 2012 9:01AM 
DeVine, Dan (DJ) 
Fw: LDAR Low Fugitive Emission Questionnaire 
Low-E Valve Questionnaire- BAC VALVES.PDF; image002.png; image003.jpg 

Sent from my Verizon Wireless Phone 

-----Original message-----

From: Esteve Bernal <esteve.bernal@bacvalves.com> 
To: Russ Christian <rchristian@columbiapipe.com>, "devinedj@dow.com" <devinedj@dow.com> 
Cc: &apos;Theo Borgemeester&apos; <theo.borgemeester@bacvalves.com>, Tomas Paradinas 
<tomas.paradinas@bacvalves.com>, "&apos;Laura Alb6&apos;" <laura.albo@bacvalves.com>, Josep Ma Sanchez 
<josepma.sanchez@bacvalves.com> 
Sent: Fri, Feb 17, 2012 07:42:12 GMT +00:00 
Subject: RE: LDAR Low Fugitive Emission Questionnaire 

Oear Sirs, 

Please find attached our response to your questionnaire, with regards to the fugitive emissions our company is working 
more in the direction of the ISO 15848. 

If you have any question do not hesitate to contact us. 

Best regards 

Esteve Bernal 
ceo 
BAC VALVES, S.A 
Tel. +34 972677052 Ext. 211 
Mbl.+34 669371998 
www.bacvalves.com 

From: Thea Borgemeester [mailto:theo.borgemeester@bacvalves.com] 
Sent: Wednesday, January 04, 2012 12:22 PM 

1 



To: 'Esteve Bernal' 
Cc: 'DeVine, Dan (DJ)'; 'Dayries, Richard [HDS]'; 'Tammy Whitmer [HDS]'; 'Russ Christian' 
Subject: FW: LDAR Low Fugitive Emission Questionnaire 
Importance: High 

Esteve, I forward to you the request of Russ Christian of Sunbelt/Columbia Midland MI on behalf Dan DeVine of Dow 

Midland Engineering Solutions to have BAC Valves S.A. filling out the attached Low-E Valve Questionnaire as defined 

in the email below. 
Could you please have this followed up? 
Thanks 

A BAC am. bac va-lves 

fjfiu. [jJ~teJt, 
BAC VALVES S.A. 
Business Development USA 
Phone +1 203 878 3968 
Mobile +1 203 747 4591 
http://www.bacvalves.com 

From: Russ Christian [mailto:rchristian@columbiapipe.com] 
Sent: Wednesday, January 04, 2012 11:02 AM 
To: 'Tony Boland'; 'Mark Slayton'; 'Adam Ryan (aryan@coopervalves.com)'; 'Mark Cottrell'; wayne.gallupe@metso.com; 

'Janet Green'; 'Sumit Gupta'; 'jstewart@kennedyind.com'; 'brianm@kitz.com'; Terry Thurn (tthurn@tycovalves.com); 

Terry Thurn (tthurn@tycovalves.com); 'BDiStefano@ladishvalves.com'; 'mcoles@newdellco.com'; 'tom.stricklen@c-a­

m.com'; 'landerschier@forberg.com'; 'rkim@swivalves.com'; 'jyonkman@lockwoodint.com'; 
clark.kreutzberg@midlandvf.com; stmiller@flowserve.com; 'sales-hoke@circortech.com'; Roger Shemberger 

(rscontrols@rscontrols.com); Rick Anderson (randerson@xomox.com); 'jhlee@tyvalve.co.kr'; 'larry@fluorosealvalves.com'; 

'sales@douglas-chero.com'; 'jason.legendre@f-e-t.com'; 'theo.borgemeester@bacvalves.com' 
Cc: 'DeVine, Dan (DJ)'; 'Dayries, Richard [HDS]'; Tammy Whitmer [HDS) 
Subject: LDAR Low Fugitive Emission Questionnaire 

To All, 

Dow has requested that each of manufacturers listed on the attached excel spreadsheetJi:JL . 

out and return the following attached questionnaire. 
The "Low-E Valve Questionnaire" will act as a record to determine if each manufacturer 

valves and valve design comply with EPA Method 21. and that the stem leakage is designed to 

be 1.00 ppm or less over 5 years of service. 

This is all a part of Dow's LDAR program (leak detection and repair). The EPA's Consent 

Decree went into effect on November 23'd of 201.1. for the Michigan Operations site and Dow 

has a limited time to meet compliance. Please fill the questionnaire to the best of your ability 

and with as much detail as you can provide. 
The attached spreadsheet consist of two tabs that you'll reference to complete the 

questionnaire. The first tab is sorted by Mfg and includes the Dow CPPS number. The seco. 

tab provides a description of the Dow CPPS valve code. 

2 



I would appreciate a response that you have received this message; and please provide an 
=stimated time for delivery of the questionnaire. 
We would like a completed questionnaire no later than Friday February 1lh, 2012. 
Feel free to direct any questions to myself or Dan DeVine. 

Regards, 

Russell Christian 
Regional Manager 
Sun belt I Columbia 
Midland, Michigan 
Ph g89-496-g26o Ext. 2001 
Fx 989-496-9261 
Cell g8g-6oo-8297 

As we discussed, here is the Low Fugitive Emission Questionnaire that I need to have completed. The Consent Decree 
went into effect on November 23" for Michigan Operations . 

. f you could please assist me in collecting data, it would be greatly appreciated. (Dow has six months to get in 
compliance). If you can send the answers back to me I will compile the information. If we do not get responses we will 
need to follow up and I need to document it too. 

Hopefully this will also help Sunbelt too, in case other oil or chemical companies ask for this information, if they have to 
deal with a Consent Decree. 

There are 33 valve manufacturers, over 100 valve items codes, in the Dow pipe specifications that require this 
information. See attached spreadsheet. It can sorted in different ways, but I can help with that if needed. Using the first 
tab (called mfg) and clicking on the drop down arrows or sorting by manufacturer may be the easiest way to build a list 
of who all needs to be contacted. 

I look forward to working with you on this. Please contact me with any questions or let me know if there is an easier way 
to do this or how I can help. 

Thanks, 
Dan DeVine 

Piping DAS, Site CPPS Technical Resource, 

MIOPs, WVO, ECO, and Business Aligned Sites 

Piping Practices Technical Resource Leader 
Engineering Solutions 
The Dow Chemical Company 
.400 Building, Michigan Operations 
Midland, MI 48640 
~~ 989-.636-fJJO 
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f"u 989-6.18-3929 

email: dev-inedj@dow.com 
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LOW FUGITIVE EMISSION VALVE AND PACKING QUESTIONNAIRE 

Two production units at The Dow Chemical Company Michigan Operations Site recently came under a 
Consent Decree from the EPA. One part of this Consent Decree requires installation of Low Fugitive 
Emission valves and/or Low Fugitive Emission valve stem packing that meets the definition shown 
below. It also requires supporting documentation. 

"Low-Emissions Valve" or "Low-E Valve• shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a 
written warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does 
so emit at any time in the first five years, the manufacturer will replace the valve; provided 
however, that no valve shall qualify as "Low-E" by reason of written warranty unless the 
valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally­
accepted good engineering practices for testing fugitive emissions and the results of the 
testing reasonably support the warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

a. Has been tested by the manufacturer or a qualified testing firm pursuant to generally­
accepted good engineering practices for testing fugitive emissions and that, during the 
test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100 
ppm; or 

b. Is an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same 
manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the 
valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes, 
loading arrangement, and stem and body seal material, design, and construction) are the same or 
essentially equivalent as between the tested valve and the untested valve; and (iii) the temperature and 
pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the 
untested valve. 



Therefore can you please answer ALL of the following questions regarding valves that could be supplied 

to The Dow Chemical Company, Michigan Operations Site? 

COMPANY NAME: __ BAC VALVES, S.A.------.,-----------

1) Will your company provide a written warranty for low emission valves as defined above? 

YES or NO? NO 

If YES, please describe the testing (the nature of the test and the resulting data) that supports 

the warranty. 

OR 

2) Does your company produce valves that have been proven through testing to meet the emission 

limits in the definition for low emission valves? YES 

If yes to the above questions, what size and type of valves that your company produces will meet this 

definition or warranty? Please be specific as possible (i.e. which series of valves or models numbers). 

Ball? ~ SERIES PQR-1 AND FB 

Plug? 

Gate? 

Globe? 

Butterfly? 

Other? 

3) Which valves, including sizes, were tested? 

SEE ATIACHED TA-LUFT CERTIFICATE 

4) Which valves, including sizes, are qualified per an extension? 

All PQR-1 AND FB SERIES 

5) Will you provide the test data to The Dow Chemical Company for review? If yes, please include it 

in the response. 

YES, ATIACHED YOU CAN FIND TESTING DATA 



6) Does your Company offer a valve with low emission packing per the following definition? YES 

"Low-Emissions Packing" or "low-E Packing" shall mean either (i) or (ii) as follows: 

(i) A valve packing product, independent of any specific valve, for which the manufacturer has 
issued a written warranty that the packing will not emit fugitives at greater than 1DO ppm, 
and that, if it does so emit at any time in the first five years, the manufacturer will replace 
the product; provided however, that no packing product shall qualify as "low-E" by reason 
of written warranty unless the packing first was tested by the manufacturer or a qualified 
testing firm pursuant to generally-accepted good engineering practices for testing fugitive 
emissions and the results of the testing reasonably support the warranty; 

Or 

(ii) A valve packing product, independent of any specific valve that has been tested by the 
manufacturer or a qualified testing firm pursuant to generally-accepted good engineering 
practices for testing fugitive emissions, and that, during the test, at no time leaked at 
greater than 500 ppm, and on average leaked at less than 100 ppm. 

7) If yes, for which valves would "Low-E Packing" be offered? 

All PQR-1 AND FB SERIES 

8) For which types of packing is "low-E" status based on a written warranty? 

OUR STANDARD PACKING FOR PQR-1 AND FB SERIES, ATTACHED YOU CAN FIND GENERAL ASSEMBLY 
DRAWINGS WITH PACKING DETAIL 

9) For which types of packing is "low-E" status based on testing that shows the packing meets the 
emission limits in the definition above? 

OUR STANDARD PACKING FOR PQR-1 AND FB SERIES, ATTACHED YOU CAN FIND GENERAL ASSEMBLY 
DRAWINGS WITH PACKING DETAIL 

10) If yes, can this Low-E Packing testing information be provided to The Dow Chemical Company for 
review? If yes, please include it with the response. 

YES, ATTACHED YOU CAN FIND TESTING DATA 

Thank you for your assistance to help meet low emission compliance. 

Please contact Dan DeVine at 989-636-4330, or by email at devinedj@dow.com 
with questions or clarifications. 



TUV TA-Luft CERTIFICATE FOR 

FB/FBL and PQR_i BAC VALVES BALL VALVES 

DN 15- DN 200 FOR PN 10- PN 40 

NPS X''- NPS 12" FOR CLASS 150- CLASS 300 
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·.. . 
_. -~ _____ -.,_. -·-"--~---·- • .. -~-- ·. ~"-------~'----~'---'-'------

lndustrie Service · TOV Rheinlend 
, Berlin Brandenburg 

ZERTI FII<AT 
j 

At t(le request of , 
Armaturenvertric:ibsgesellschaft ~lms mbH 

• - - . - . l 

we hereby certify that 1 . 
the operating $pindle penetrations of · 

BAC VALVE ball valves, Fig. FB, FBL and PQR·i 
. . . . . .I . . - ' ~- . ·. 

ON 15 • PN 200 t:PN 10-40 (ON 'If' - ON12" 
ANSI Class 150 • 300) j 

:made by 

BACVALVES 
17600 flgueres {Spain)! 

! 

shall be regarded, h1 respect of their s~aling effect, 

as !I high quality se!ll as defined lniTA•Luft. 

I Basis: 
I 

First General Administrative prder of the Federal R.ollutlon Control Act 

TA-Luft a:~. Tec::hn leal InStructions for A!r PolLtlon Control, 

Section 5.2.6A as am!inded on 24!July 2002 along with VOl 2440, Section 3.3.1.3 
' . 

This Certificate shall be valid In conj~nctlon with 

Test Certificate No. 922~'9011163 Rev. 2 date~ 28 February 2006. 

Cologne, 28 February 2006 

TOV Industria Service GmbH 
TOV Rheinland Group 

• 1 

ProjeCt Manegement/ln·Process and On-Sire 
InsPection 
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--- ..:.:.:.__·· ·-· ,.__ _____ . - -. ··-· .. -· 

A 
Test No.: 922-9011163/05 Rev. 2 

TOV TOV Rheinland Group 

Test Certificate 
on l~ak tests carried out on . 

the operating spindle penetrations· of ball valves made by Bac Valves 
Fig. FB, ON 20 ('kJ, ON 50 (2") and ON 150 (6"), PN 40; 

the ON 15 to ON. 200 nominal Widths are. deemed also povered by this certificate 
A) In ralatlon to the rjtqulrements of Section $.2.6.4 ofTA·Luft 

B) In relation lothair usabiiiW In accordance with Saction 3.2.1.9 ofTRB 610 
' 
' 

Ct.Jstomer: Armaturenvertriebsgesellschaft Alms mbH 
HQHerkamp 1 

D'-40880 Ratlngen 
' ' 

~ACVALVES ' •• Manufacturer: 

}7600 Flgueres !Spain) 

Test location: Ac;cEL lnstrumlints.GmbH, Forschuligeausrbstungen 
!!~429 Bergisch piadbach · 

Test periOd: ·21 September29o5 to23 November2005 

' . 
Requirements: . 
A) TA-Luft: In 11'8 verliiOn of 44 July 2002, Section 5.2~, TA·Luft requires: 

''Spindle penattatlons of shut-off devices . · eontrois such as valves or slidll 
valves shall be sealed by means of i 
~•high quality se~led inetamc bellows with do!Nnstream safety gland or 
-:-equivalent sealing system$." 
. Saa!ing sys~s:are to be regarded as equlv,alent if~ can be demonstrated In 
tests according tp VDI2440 (edition of Noverber 2000) that th!> temperature 
specific leakage rates are complied with. . 

B)TRB: $~ TRB 610, $!octlon 3.2.1.9, Tightness J equipment and pipe connecliona 
. In pressure vess!lls designed for the storage; of gas. 

Item tested: Ball valve, SAC 1fALVE, Fig. FB; ON 20, ~ I PN 40 
Construction of the sealing system: In accor<jance with drawing FB 50-300 & FB 
150-300. . . 
FPM I HNSR 0 rlnga : 

. Spindle dlsmatei: · 12mm : 

Ball valve, SAC \IALVE, Fig. FS; ON 50, 2•1 PN 40 
Construction of the. sealing system: In .accordance wijh drawing FB 50-300 & FB · 
1~300 ! . 
FpM/ HNBR 0 rings; grapMe I 

Spindle dlamelel'. · 22 mm I 
I 

Ball valva, SAC VALVE, Fig. FB; DN150, 6"/PN40 
Construction of the sealing system: in accol'!fance with drawing FS 50·300 & FB 
150-300 
FPM/ HNSR 0 rlngs; graphite 

· Spindle diameter. 36mm 

Sheet1 of 3 

. 

TUV lndustrle SSMca GmbH Am Grauen Stein 
Project Management lln-Proceaa and On-Site 51105 KOin (PoH) 
!nspectkln 

Tolophono: 0221/800·2957 
Fax: 02211808·3915 
<>-mail: kley@de.tuv.com 

: .. ~.,__, __ 

i 

f 

I 
l 
I' 
I 



. ,- ____________ :..:.::.'-----'·····-"--··---- --- . ... . .. : , __ ,_ -·-·-·-···:.:.:..~_:: ______ .~------· - . . - ... _ .. 
,_ --···· ·- -·-----------'~- .. 

IJ:.. 
•• 

Test No.: 922-9011163 I 05 Rev. 2 TUV TOV Rheinland Group 
i . 

Scope of test: 1. He leak test, in apcordance with 1he TOV Rheinland standard, on the sealing of 
the. operating shaft penetration of the DN 25, 50 and 150 ball valves in new 
condition at room temperature and after 20,000, 40,000, 70,000 and 100,000 
operating cycles at room temperature. 

2; Verification of tlg~tness after 100,000 operating cycles on the basis of VOI2440 
af!Eir;, 24 h, exposure to a helium pressure of ~9 bar. 
(Oeflnltlon: 1 operating cycle = motton of ttje operating shaft from 1he closed 
!Xlsition into the open j)(lsition of the samplii1g valve and back into tile closed 
position) · · 

Test equipment; Leyllold Heraeus UL 500 type 
Test method: Partial leakage rate measurement over the operating shaft penetration, switch 

position open. The thner chamber of tile valvejs fdled with test gas (He 4.6) untH a 
pressure of 39 bar is reached. i 
OifferenUal prassur<i over operating shalt 40 b'ar. 
OJ!!!ratlng cycles completed: 20,000 or 40,000! 70,000, 100.000 respectively 

•• • I > • 

Test procedure: 1. 'testing of leakage rate until a steady ~tate Is reached. Testing at room 
temperature. · . · i 
Contrary to the specifications of VOl 2440, the. tests were carried out solely at 
room temperature. The leakage rate measurement during the switching operation 
was. done without. for the benent of a m~ch more stringent leakage rate 
requirement (not less than 10~ mbar ls1

). 

2: As specified In V012440: (permeation test) 

Test result 1 •. The leakage rates mesured on the operating shaft penetration of the ball valves 
... : made by Armaturenvertrtebsgesellschan Ajins mbH are listed below: 

·:. l*o. ~>~aminal width Leakage rate1 l*umbar of Leakage rate 
(as-dellveredj 

operating (altar operating 

condlilon) · cycles cyc;tea) 

mba!' I s"1 
; 

mbarls"1 

1.1 ON 20, Y." 3.5 X 10'1p ' 40,000 1.1x10 .. 

1.2 DN 20, %" 70,000 4.5 .x 10'10 

1.3* ON 20, %" 100,000 5.3 X 10'10 

2.1 DN 50, 2• a.s xto·•• . 40,000 1.5x10"' 
2.2 DN 50, :i." 70,000 2.5 X 10-o 

. 2.3 ON 51), 2" i 100,000 2.5 x to"' 
3.1 ON150, 6" 5.5 x to·•• • 40,000 5.6 X 10 .. 
3,2 ON150, a• 70.000 5.8 X tO-< 

3.3 ON150, 6'' 100,000 6.0 X 104 

• The ON 20 valve was tested also at 200 •c (se•1.3 abov&); leakag& 
rate: 5.5 x 10'10 

Sheet2 of3 

TOV Industria Service GmbH Am Grauen Stein 
Project Managel'nMt 1 111-Pt~~tt and ·on-:Sil"&" ~110' KOin (POll) 

Telephone: 02211806-2957 
Fax: 0221~3llt5 

Inspection e--mail; kley@de.tuv.com 
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A 
Test No.: 922·9011163/ 05 Rev. 2 TUV TUV Rheinland Group 

Test results contd.: 

A) These leakage rates are within the range of guaranteed values for valves 
constructed to TA-Luft, Section 5.2.6.4 (bellow with downstream safety gland). 

The fallowing table shows the specific leakage rates Of the sealing systems with the 
nominal widths listed below in relation to the length of seal of 1 meter after 100,000 
operating cycles: 

ON 20, W: 1.1 x 10 .. mbar Is' m·' (spac~ic lea~age rate) 

ON 50, 2": 3.1 x 1 o·• mbar I s'' m·• (specific leakage rate) 

ON150, 6": 4.9 x 10-a mbar Is'' m·' (specific leakage rate) 

2. Tests based on VOl 2440 

The b!lll valves of Bac Valves had to undergo 1 00,000 operating cycles and .were 
eXf)0$8d to a helium pressure of 39 bar for 24 hours until a steady state was reached. 
The leakage rates obtained during these tests ar~ listed below: 
bN 20, Y.": 1 .. 5 x 10 .. mbar I 8"1 

DN.SO. 2": 
DN150, 6": 

2.1 x 10'7 mbar 1 s·' 

5.8;;; 10'7 mbar 1 s·' 

' ' i 
These leakilge rates are lower by far than the s~eclfic leakage rate Of 10 .. mbar I i (s 
m) that Is require<l In VOl 2440. · 

The specific leakaQB rate (Q "" '"') the test semples are required to reach, taking 
acoount.of the average length of seal in mm, is \jiVen below: 

ON.20, 'It: 50.26mm 5.0 x 10 .. mbar Is'' rh:' (specllle leakage rate) 
ON 50, 2": 81.68 mm 

ON150, 6": 131.95mm 

. ' 
8.2 x 10 .. mbar I s·• !h'' (specific leakage rate) 

1.3 x 10'' mbar Is'' Q1'1 (specific leakage rate) 

The operating spindle penetrations of the ; valves referred lo above made by 
Armaturenvertrlebs$9sellechalt Alms mbH thlit are covered by this certWicate are 
consequently to be regarded as equivalent in n;lspect of thelr sealing effect and satisfy 
the requirements Of TA-Luft. · 

B)Aiso the requirement ofTRB 610, Section 3.2.1.9 is fulfilled. However, the operator 
of the .valves Is required to have them checked \vhile in use and maintained at regular 
intervals to guarantee their tightness. 

Cologne, 28 February 2006 
922-ws 

Jndpe.cto~·/fl. · ___ • /,/' , ...---
/?!{ 4 ';J: / 

)t'f. sc'hledde 
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2012 ELP COMPLIANCE STATUS REPORT 
Consent Decree No. 1:11-cv-13330-TLL-CEB 

See Corresponding Tab in the Confidential Folder for 

Relevant Documentation 



Smith, Vanessa (A) 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Importance: 

Mark, 

DeVine, Dan (DJ) 
Tuesday, May 01, 2012 4:18PM 
Mark Slayton 
Russ Christian; 'Dayries, Richard [HDS]'; DeVine, Dan (OJ) 
FW: LDAR Low Fugitive Emission Questionnaire-follow up questions 
Bonney_Forge_API_622_Certificate.pdf; ATI00001.htm; 
ecosealfugitiveemissionstest15006241 O.pdf; A TI00002.htm; 
Pillar_BF _Eco_Seai_Packing_Cert.pdf; ATI00003.htm; Fugitive Emission Letter 50 ppm 5 
Years 8-22-11.pdf; ATI00004.htm; Bonney_Forge_API_622_Certificate_FSV.PDF; 
ATIOOOOS.htm; Ecosealforged312011.pdf; ATIOOOOS.htm; Low-E Valve Questionnaire.docx; 
ATI00007.htm 

High 

I have two follow up questions on valve fugitive emissions. Can you please help again? 

1) Can you provide testing data to Dow for the globe valves identified in the questionnaire, that are listed as low 
emission? 

2) Can you tell me what type of packing was used in the Bonney Forge gate valve, Class 800,% inch, or is this 
proprietary? 

Please let me know. If possible, I would like this information by May 8th. I look forward to seeing you and Russ on 
Thursday. 

Thanks again, 
Jan DeVine 

From: Russ Christian [mailto:rchristian@columbiapipe.com] 
Sent: Thursday, February 16, 2012 9:02 AM 
To: DeVine, Dan (DJ) 
Subject: Fwd: LDAR Low Fugitive Emission Questionnaire 

Response from Bonney Forge re: LDAR questionnaire 

Russ C. 

Sent from my iPad 

Begin forwarded message: 

From: "Mark Slayton" <mslayton@bonneyforge.com> 
To: "Russ Christian" <rchristian@columbiapipe.com> 
Subject: Fw: LDAR Low Fugitive Emission Questionnaire 

Here you go! 

----- Original Message ----­
From: Steve Thomas 
To: Mark Slayton 
Cc: Paul Heald: Sandy Brumbaugh 

1 



Sent: Thu Feb 16 08:15:11 2012 

Subject: RE: LDAR Low Fugitive Emission Questionnaire 

Mark, 
Here is the information you requested. Please forward to the appropriate person. 1f they have 

any questions, or need anything further, please have them contact me. 

Regards, 

Steve Thomas 
VP-Valve Products & Southwest Region 

Bonney Forge Corporation 
713-398-8348 mobile 
281-837-9986 office 
800-345-7546 Mt Union 

-----Original Message----­
From: Mark Slayton 
Sent: Wednesday, January 04,2012 5:14PM 

To: Steve Thomas; Paul Heald; Sandy Brumbaugh 

Subject: Fw: LDAR Low Fugitive Emission Questionnaire 

Hello all, I just received this from Russ at Columbia Pipe for Dow Midland. Please review and 

let me know when we can respond back. Thanks. 

----- Original Message -----
From: Russ Christian <rchristian@columbiapipe.com> 

To: 'Tony Boland' <tony.boland@velan.com>; Mark Slayton; 'Adam Ryan 

(aryan@coopervalves.com)' <aryan@coopervalves.com>; 'Mark Cottrell' 

<mcottrell@ Newmans V alve.com>; wayne. gallupe@metso.com <wavne. gallupe@metso.com>; 

'Janet Green' <jgreen@newayvalve.com>; 'Sumit Gupta' <sumitg@larsentoubro.com>; 

'j stewart@ kennedyind.com' <i stewart@ kenned yind.com>; 'brianm@ kitz.com' 

<brianm@kitz.com>; Terry Thurn (tthurn@tycovalves.com) <tthurn@tycovalves.com>; Terry 

Thurn (tthurn@tycovalves.com) <tthurn@tycovalves.com>; 'BDiStefano@ladishvalves.com' 

<BDiStefano@ladishvalves.com>; 'mcoles@newdellco.com' <mcoles@newdellco.com>; 

'tom.stricklen@c-a-m.com' <tom.stricklen@c-a-m.com>; 'landerschier@forberg.com' 

<landerschier@forberg.com>; 'rkim@swivalves.com' <rkim@swivalves.com>; 

'jyonkman@ lockwoodint.com' <jyonkman@ lockwoodint.com>; 

clark.kreutzberg@midlandvf.com <clark.kreutzberg@midlandvf.com>; stmiller@flowserve.com 

<stmiller@tlowserve.com>; 'sales-hoke@circortech.com' <sales-hoke@circortech.com>; Roger 

Shemberger (rscontrols @rscontrols.com) <rscontrols @rscontrols.com>; Rick Anderson 

( randerson@ xomox.com) <randerson @xomox.com>; 'jhlee@tvvalve.co.kr' 

<jhlee@tvvalve.co.kr>; 'larry@fluorosealvalves.com' <larry@fluorosealvalves.com>; 

'sales @douglas-chero.com' <sales@ douglas-chero.com>; 'jason.legendre @f-e-t.com' 

<jason.legendre@ f-e-t.com>; 'theo. borgemeester@ bacval ves.com' 

<theo.borgemeester@bacvalves.com> 

Cc: 'DeVine, Dan (DJ)' <devinedj@dow.com>; 'Dayries, Richard [HDS]' 

<Richanl.Dayries@sunbeltsurply.com>; Tammy Whitmer [HDS] 

<tammy. whitmer@ sunbeltsupply.com> 

Sent: Wed Jan 04 11:01:312012 

Subject: LDAR Low Fugitive Emission Questionnaire 

2 



To All, 

Dow has requested that each of manufacturers listed on the attached excel spreadsheet fill out 
and return the following attached questionnaire. 

The "Low-E Valve Questionnaire" will act as a record to determine if each manufacturer valves 
and valve design comply with EPA Method 21 and that the stem leakage is designed to be 100 
ppm or less over 5 years of service. 

This is all a part of Dow's LDAR program (leak detection and repair). The EPA's Consent 
Decree went into effect on November 23rd of 2011 for the Michigan Operations site and Dow 
has a limited time to meet compliance. Please fill the questionnaire to the best of your ability 
and with as much detail as you can provide. 

The attached spreadsheet consist of two tabs that you'll reference to complete the questionnaire. 
The first tab is sorted by Mfg and includes the Dow CPPS number. The second tab provides a 
description of the Dow CPPS valve code. 

I would appreciate a response that you have received this message; and please provide an 
estimated time for delivery of the questionnaire. 

We would like a completed questionnaire no later than Friday February 17th, 2012. 

Feel free to direct any questions to myself or Dan DeVine. 

Regards, 

Russell Christian 

Regional Manager 

Sunbelt I Columbia 

Midland, Michigan 

Ph 989-496-9260 Ext. 2001 

Fx 989-496-9261 
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Cell 989-600-8297 

As we discussed, here is the Low Fugitive Emission Questionnaire that I need to have 
completed. The Consent Decree went into effect on November 23rd for Michigan Operations. 

If you could please assist me in collecting data, it would be greatly appreciated. (Dow has six 
months to get in compliance). If you can send the answers back to me I will compile the 
information. If we do not get responses we will need to follow up and I need to document it too. 

Hopefully this will also help Sunbelt too, in case other oil or chemical companies ask for this 
information, if they have to deal with a Consent Decree. · 

There are 33 valve manufacturers, over 100 valve items codes, in the Dow pipe specifications 
that require this information. See attached spreadsheet. It can sorted in different ways, but I can 
help with that if needed. Using the first tab (called rnfg) and clicking on the drop down arrows 
or sorting by manufacturer may be the easiest way to build a list of who all needs to be 
contacted. 

I look forward to working with you on this. Please contact me with any questions or let me know 
if there is an easier way to do this or how I can help. 

Thanks, 

Dan DeVine 
Piping DAS, Site CPPS Technical Resource, MIOPs, WVO, ECO, and Business Aligned Sites 
Piping Practices Technical Resource Leader Engineering Solutions The Dow Chemical 
Company 1400 Building, Michigan Operations Midland, MI 48640 phone 989-636-4330 Fax 
989-638-3929 
email: devinedj @dow.com 
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LOW FUGITIVE EMISSION VALVE AND PACKING QUESTIONNAIRE 

Two production units at The Dow Chemical Company Michigan Operations Site recently came under a 
Consent Decree from the EPA. One part of this Consent Decree requires installation of Low Fugitive 
Emission valves and/or Low Fugitive Emission valve stem packing that meets the definition shown 
below. It also requires supporting documentation. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a 
written warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does 
so emit at any time in the first five years, the manufacturer will replace the valve; provided 
however, that no valve shall qualify as "Low-E" by reason of written warranty unless the 
valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuantto generally­
accepted good engineering practices for testing fugitive emissions and the results of the 
testing reasonably support the warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

a. Has been tested by the manufacturer or a qualified testing firm pursuant to generally­
accepted good engineering practices for testing fugitive emissions and that, during the 
test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100 
ppm; or 

b. Is an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same 
manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the 
valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes, 
loading arrangement, and stem and body seal material, design, and construction) are the same or 
essentially equivalent as between the tested valve and the untested valve; and (iii) the temperature and 
pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the 
untested valve. 



Therefore can you please answer ALL of the following questions regarding valves that could be supplied 

to The Dow Chemical Company, Michigan Operations Site? 

COMPANY NAME: _____ Bonney Forge Corp _______________ _ 

1) Will your company provide a written warranty for low emission valves as defined above? 

YES or NO? yes 

If YES, please describe the testing (the nature of the test and the resulting data) that supports 

the warranty. 

Out valves have been tested by United Valve to API622 and our packing has been tested to 

API622 

OR 

2) Does your company produce valves that have been proven through testing to meet the emission 

limits in the definition for low emission valves? YES or NO 

If yes to the above questions, what size and type of valves that your company produces will meet this 

definition or warranty? Please be specific as possible (i.e. which series of valves or models numbers). 

Ball? 

Plug? 

Gate? y,'' thru 3" API 602 and 2" thru 36" API 600 

Globe? W' thru 2" API 602 and 2" thru 12" API600 

Butterfly? 

Other? 

3) Which valves, including sizes, were tested? 

%" 800# gate A105 and 4" 300# gate WCB 

4) Which valves, including sizes, are qualified per an extension? 

Bonney Forge valves are only produced by Bonney Forge facilities. 

5) Will you provide the test data to The Dow Chemical Company for review? If yes, please include it 

in the response. 

YES 



6) Does your Company offer a valve with low emission packing per the following definition? 

"Low-Emissions Packing" or "Low-E Packing" shall mean either (i) or (ii) as follows: 

(i) A valve packing product, independent of any specific valve, for which the manufacturer has 
issued a written warranty that the packing will not emit fugitives at greater than 100 ppm, 
and that, if it does so emit at any time in the first five years, the manufacturer will replace 
the product; provided however, that no packing product shall qualify as "Low-E" by reason 
of written warranty unless the packing first was tested by the manufacturer or a qualified 
testing firm pursuant to generally-accepted good engineering practices for testing fugitive 
emissions and the results of the testing reasonably support the warranty; 

Or 

(ii) A valve packing product, independent of any specific valve that has been tested by the 
manufacturer or a qualified testing firm pursuant to generally-accepted good engineering 
practices for testing fugitive emissions, and that, during the test, at no time leaked at 
greater than 500 ppm, and on average leaked at less than 100 ppm. 

7) If yes, for which valves would "Low-E Packing" be offered? 

Bonney Forge uses a proprietary packing in all of our valve products 

8) For which types of packing is "Low-E" status based on a written warranty? 

All Bonney Forge valves are covered by our written warranty 

9) For which types of packing is "Low-E" status based on testing that shows the packing meets the 
emission limits in the definition above? 

10) If yes, can this Low-E Packing testing information be provided to The Dow Chemical Company for 
review? If yes, please include it with the response. 

Thank you for your assistance to help meet low emission compliance. 

Please contact Dan DeVine at 989-636-4330, or by email at devinedj@dow.com 
with questions or clarifications. 



" 
United Valve 
The Valve Service Specialists 

CERTIFICATE 

This is to certify that the Bonney Forge Eco Seal test packing has been tested in accordance with 

API 622 Second Edition. The valve was subjected to fifteen hundred and ten cycles total, 

consisting of five ambient and five thermal temperature ranges. The valve packing 

measured less than 100 ppm throughout the duration of the test with no packing adjustments. 

The data recorded was signed off and found to be in compliance with the maximum allowable 

leakage rates per API 622 Second Edition Fugitive Emissions standards. 

MANUFACTURER: 

LOCATION: 

CUSTOMER: 

EQUIPMENT:· 

TEST DA'TE: 

Nick Lucas 
Project Manager 
United Valve 

Nippon Pillar™ 

Osaka, Japan 

Bonney Forge 

Bonney Forge Eco Seal - 4" 300# Gate Valve 

June)lth, 2010 through June 24th, 2010 

9916 Gulf Freeway, Houston, TX 77034 
(713) 944-9852, fax (713) 944-5964 



Physical Properties. 

Bonney Forge Eco Seal End Ring Seal Ring 

Supplier Graphite TOYO TANSO TOYO TANSO 
SGL CARBON SGL CARBON 

Density (g/cm3) 1.8-1.9 1 .55-1 .65 

Max. Press. 440kgf/cm2 440kgf/cm2 
(ANSI 2500LB) (ANSI 2500LB) 

Max. Temp. Steam Cc) -200- +650 -200- +650 

Max. Temp. Oxyd ENV. ("C) -200- +450 -200- +450 

Max. Temp. Non-Oxyd ("C) -200- +3000 -200- +3000 

Purity 99% 99.5% 

ASH Content Max. 1% Max. 0.5% 
(Raw Material) (Raw Material) 

Anti Oxidant Phosphmus Phosphorus 

Corrosion Inhibitor NaOh Anti corrosive oil 

% Leachable Chloride(PPM) 
Max. 50ppm Max. 50ppm 

(Raw Material) (Raw Material) 

Total Fluoride(PPM) 
Max. 300ppm Max. 300ppm 
(Raw Material) (Raw Material) 

Total Halogen(PPM) 

Ttoal Sulfur(PPM) 
Max. 500ppm Max. 500ppm 
(Raw Material) (Raw Material) 

Sulfur as S02(PPM) 
Max. 200ppm Max. 200ppm 
(Raw Material) (Raw Material) 

NIPPON PILLAR PACKING CO., LTD 



" 
United Valve 
The Valve Service Specialists 

CERTIFICATE 

This is to certify that the Bonney Forge Eco Seal test packing has been tested in accordance with 
API 622 Second Edition. The valve was subjected to twelve hundred fifty cycles total, 
consisting of five ambient and five thermal temperature ranges. The valve packing 
measured less than I 00 ppm throughout the duration of the test with no packing adjustments. 
The data recorded was signed off and found to be in compliance with the maximum allowable 
leakage rates per API 622 Second Edition Fugitive Emissions standards. 

MANUFACTURER: 

LOCATION: 

CUSTOMER: 
•:; ',!_ 

EQUIPMENT: 

TEST J).,\'fE,£C'i 

Nick Lucas 
Project Manager 
United Valve 

Nippon Pillar™ 

Osaka, Japan 

Bonney Forge 

Bonney Forge Eco Seal- 3/4" 800# Gate FSV 

Fe\)ruary22, 2011 through March 1,.2011 

9916 Gulf Freeway, Houston, TX 77034 
(713) 944-9852, fax (713) 944-5964 



BONNEY FORGE 
U.S. ROUTE 522 SOUTH 
P 0. BOX 330 
MOUNT UNION PA. 17066-0330 
(800) 345-7546. (814) 542-2545 
(814) 542-3305 FAX 

Subject: Fugitive Emission Compliance for Bonney Forge Valve Products 

Bonney Forge has completed and does on-going Fugitive Emission testing of both our Forged Steel 
Valve and Cast Steel Valve product lines. As a result of this testing, we can currently certify that 
our valves meet the following leakage rates when shipped from our facility: 

Forged and Cast Steel Valves= 50 ppmv 

A guarantee of Fugitive Emission rates after a valve has been put into service is not practical. 
Leakage is dependent on service application, frequency of valve cycling, and proper maintenance of 
the valve while in service. Bonney Forge has completed thermal and high cycle emission testing of 
our valve products in a laboratory environment. This testing to API 622 Second Edition has shown 
that both our Forged and Cast Steel Valve products at 50 PPMV maximum leakage rates can be 
maintained after 5 thermal cycles using Bonney Forge standard low emissions valve packing. 
However, this testing was completed in a controlled environment where the service was clean 
methane gas, the valve yoke area was properly lubricated, and the valve stem did not require 
cleaning, all during the entire test duration. Maintenance procedures are not necessarily performed 
on a regular basis on valves installed in the field. 

Therefore, Bonney Forge cannot guarantee Fugitive Emission rates for a 5 year period or beyond 
our standard warranty. Our standard warranty is for one (I) year after installation. We will 
however work with the end user on a Fugitive Emission solution that is reasonable and acceptable 
to all involved. Bonney Forge, along with NPCA, has developed a proprietary packing for all our 
standard valve products that reached the emission levels stated above. If a failure is detected, 
Bonney Forge will be glad to provide our Eco-Seal® packing to you for installation in the field that 
has reduced installation steps compared to typical packing. 

Please feel free to contact me, or Paul Heald-VP Product Engineering, if you should have any 
questions on the information presented above or would like to discuss this information in more 
detail. 

Best Regards, 

Steve Thomas 
Vice President- Valve Products 
Bonney Forge Corporation 



2012 ELP COMPLIANCE STATUS REPORT 
Consent Decree No. 1:11-cv-13330-TLL-CEB 

See Corresponding Tab in the Confidential Folder for 

Relevant Documentation 



API Standard 622 Test Report 
"Type Testing of Process Valve 

. Packing;for Fugitive,_ Emissions'; · 
SecondEdition, 2011• 

Performed for 

A.W. Chesterton 

www .chesterton. com 

Style 1622 Braided Graphite Packing 

·Project Number: 211211 
Test Start Date: April 5, 2012 

434 Walnut Hill Road 
North Yarmouth, ME 04097 USA 

(207) 829-5359· 
info@yarmouthresearch.com 
www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

API 622 PROJECT SUMMARY 

Customer: A. W. Chesterton Start Date: 5-Apr-12 
Project#: 211211 

Packing Information 
Packing Description: A. W. Chesterton Style 1622 

Rings cut from spool and installed by Chesterton 
Test conducted in test fixture.(!) 

Source of Sample: Customer 
Packing Cross Section: 114 inch nominal 

Packing Free Ht: 1. 44 inches - measured 

Test Conditions 
Specification: API 622, 2nd Edition, 2011 

Test Media: 99% Methane Test Pressure: 600 psig 
Recommended Packing Nut Torque: 40 ft-lb 

Maximum Allowable Leakage: 100 PPMv 
Stem Linear Travel During Cycling: 4.0 inches 

Cycling Rate: 45 seconds per cycle 

Dimensions (inches) 
Stem Diameter: 1.000 Bore Diameter: 1.500 

Follower Height: 1.059 Bore Depth: 1.365 
Gland Ht at Start: 0.748 % Compression: 27% 
Gland Ht at End: 0.748 % Compression: 27% 

Gland Bolt Diameter: 5/8 

Results 
Average Test Pressure: 600 ps1g 

Number of Mechanical Cycles Completed: 1510 
Number of Thermal Cycles Completed: 5 

Number of Packing Adjustments Required: 0 
Cycle Number(s) of Packing Adjustments: n/a 

Average Leakage Throughout Test: 16 PPMv 
Maximum Leakage Throughout Test: 34 PPMv 

Witness 

Matthew J Wasielewski, PE 

President, Yarmouth Research 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Customer: A. W. Chesterton Start Date: 5-Apr-12 
Project#: 211211 

Packing Description: A. W. Chesterton Style 1622 
Rings cut from spool and installed by Chesterton 

Stem Seal Leakage Packing 
Cycle Inside Temp Bonnet Pressure (PPMv) Retorque 

Number (F) Temp- (F) (psig) Avg. Max. See Note 
0 72 71 600 0 1 

50 73 84 600 5 5 
100 77 85 600 11 11 
150 79 87 600 15 16 
150 491 499 600 15 22 
200 500 497 600 16 16 
250 500 496 600 16 17 
300 501 496 600 16 16 
300 91 81 600 4 4 
350 83 83 600 5 5 
400 85 91 600 5 5 
450 85 86 600 8 9 
450 498 486 600 8 8 
500 499 490 600 8 8 
550 500 496 600 14 14 
600 499 498 600 11 11 
600 90 81 600 10 10 
650 78 78 600 16 17 
700 81 85 600 18 18 
750 83 87 600 15 15 
750 500 497 600 13 13 
800 500 495 600 17 17 
850 499 498 600 18 18 
900 497 490 600 19 19 
900 75 72 600 10 11 
950 76 79 600 27 27 
1000 79 84 600 33 34 
1050 82 86 600 33 33 
1050 500 491 600 19 19 
1100 498 495 600 16 16 
1150 501 494 600 19 20 
1200 500 491 600 20 20 
1200 93 83 600 10 10 
1250 86 90 600 21 21 
1300 87 91 600 25 26 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

1350 86 89 600 24 25 

1350 490 499 600 22 23 

1400 499 494 600 17 17 

1450 500 497 600 15 15 

1500 501 495 600 17 17 

1500 85 82 600 17 17 

1510 79 83 600 33 34 

Averages-> 600 16 16 

Maximums-> 600 33 34 

Packing Retorque Notes: 

Before Adjustment After Adjustment 

Nut Tor ue Nut Torque Number Gland 

Side 1 Side2 Side 1 Side2 of Flats Height 

1 
2 

Nut Torque at End of Test: (ft-lb) I 30 1<-Side 1 I 40 1<-Side 2 

Test Notes: 

Test Results: The average and maximum leakage results shown below were 

calculated from 60 readings measured during a minute duration. 

See data sheets for more detailed information. 

www.yarmouthresearch.com 
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YARMOUTH RESEARCH AND TECHNOLOGY, LLC 

PHOTOGRAPHS 

Packing Material 

www.yarmouthresearch.com 



Low E Valve Packing Emissions Warranty 

Static {Block or On-ofQ Valves: 

1. Packing Style: 1622- LowE Block Valve Packing 
2. Chesterton warrants valve packing style 1622 installediif~ccordance to the "Conditions of Warranty" will 

not emit greater than 100 PPM above background, \)SAetected pursuant to EPA Method 21, for a period of 

five ( 5) years from the date of installation. If emiss.io:fis ·above 100 ppm are detected and it can be 

demonstrated the "Conditions of the Warranty" have b~tl!l met, a replacement set of packing will be provided 
at no cost. •;' \'>. .···)X· 

3. Conditions not to exceed 1200 psig (80 bar g}and/or 600 °E(3{5°C). 

Control Valves: 

1. Packing Style 1724E with Chesterton Live Loading . 
2. Chesterton warrants that the valve packing system 1 724E and Live Loading in accordance to the "Conditions 

of Warranty" shall not emit in excess of 100 PPM above background, as detected pursuant to EPA Method 

21, for a period of five (5) years from the date of installation. If emissons above 100ppm are detected and it 

can be demonstrated the "Conditions of the Warranty" have been met, a replacement set of packing will be 

provided at no cost. 
3. Conditions not to exceed 450 psig (30 bar g) and/or 400 °F (200 °C). 



Conditions of Warranty 
1. Stern finish should be 10 to 32 RMS (Root Mean Square) (7.5 to 24 Roughness average). 
2. Stuffing box bore should be 32 to 12S RMS (Root Mean Square) (24 to 94 Roughness average). 
3. Warranty applies to valves with conventional cylindrical style stuffing boxes and gland followers that 

allow the use of compression packing, axially loaded using an adjustable mechanically loaded gland 
follower. 

4. Valve stern should be free of corrosion, pitting and longitudinal scoring. 
5. Prior to installation the packing gland must be free from corrosion such that it fits freely into the stuffing 

box without restriction. 
6. Stern run out must be checked and fall within the following p~atiieter. The Stern run out should not 

exceed± .010 TIR/FT (Total Indicator Runout in inches perf(lot:) (0, 2S TIR/M or Total Indicator Runout 
in millimeters per meter). "; : >c 

7. Bottom of packing gland must be flat. No angle greater,tli:atr S0 i,'cl; 
8. Bottom of stuffing box must be flat. No angle greater than S0

• ,,,,. 

9. Only valves packed with S rings or 6 rings of 1622 or S rings of 1724E:with Live Load shall be included. 
Bushing may be used to fill the remainder of stuffing box depth when tl:iedepth exceeds the length of the 
installed packing set. 

10. At installation valve sterns shall be free from scoring, erosion or any burrs, whiCh leave metal, or other 
materials protruding above its originalllJ,achined diameter. 

11. Packing shall be installed by an authorized installer in accordance with Chesterton's published installation 
instructions. ',,,,,: ,,',,;'>", 

12. Authorized installers of the Chesterton sealing systews will have satisfactorily completed a Chesterton 
valve packing installation train~g course and receiveda,(:~Jiificate of Completion. Chesterton will 
maintain Certificate records: > < < > , .:;, , < , ; ." , 

13. Upon installation of the packing, tl:i~[ollowingiilf()rmation will Be documented and sent to Chesterton: 
Installation Date ' , 
Valve Identificatiort Num?~r ,,, 
Packing'typ~ ; ,,;,;,', > ','''' 

Initial Compressi()n (inches) • , j > , , 
T()H]Ue Measurem~nt, (ft-lbs}\)f the packing gland nuts. 
Authorized Installer Name 

14. Prior to issufug,'l-replacements~t:•!Jf packfug, Chesterton would like the opportunity to inspect the valve, 
packing material;'and emission records of the valve at the earliest mutually agreed upon time. In the 
event of an emergenc.yor timingfbr inspection is not feasible prior to the valve returning to service, the 
packing material remo'Ved, will b~,cS<Wed. Packing to be held at Dow for inspection. Notification and 
emission records of the valve, wilr"be sent to Chesterton for evaluation. 

15. Dow Chemical will rnaked~t~rlhination if packing is chemically compatible with the process being 
sealed. 

16. Valves with active lantern rings are excluded from this warranty. 
17. Chesterton does not warrant modulating control valves packed with style 1622. 
18. Warranty applies to one replacement packing set per valve which includes S/6 rings of 1622 for block 

valves or a 1724E set for a control valve 

LIMITATIONS OF LIABILITY 

Chesterton's obligation under this warranty is expressly limited to replacing packing material. In no event will 
Chesterton be liable for damage or loss to persons or property, or consequential damages which follow a failure. 



Low E Valve Packing Emissions Warranty 

Static (Block or On-ofO Valves: 

1. Packing Style: 1622 LowE Block Valve Packing 
2. Chesterton warrants valve packing style 1622 installed in accordance to the "Conditions of Warranty" will 

not leak greater than 1 00 PPM above background, as detected pursuant to EPA Method 21, for a period of 
five (5) years from the date of installation. If leak rates above 100 ppm are detected and it can demonstrate 
the "Conditions of the Warranty have been met, a replacement set of packing will be provided at no cost. If 
service conditions exceed 1200 psig (80 bar g) and/or 600 °F (315 °C) shall contact Chesterton engineering 
tor approval. 

Control Valves: 

1. Packing Style 1724E with Live Loading 
2. Chesterton warrants that the valve packing system 1724E and Live Loading in accordance to the "Conditions 

of Warranty" shall not leak in excess of 1 00 PPM above background, as detected pursuant to EPA Method 
21, for a period of five (5) years from the date of installation. Ifleak rates above lOOppm are detected and 
Dow can demonstrate the "Conditions of the Warranty have been met, a replacement set of packing will be 
provided at no cost. If service conditions exceed 450 psig (30 bar g) and/or 400 °F (200 °C) shall contact 
Chesterton engineering for approval. 



Conditions of Warranty 
I. Stem fmish should be 10 to 32 RMS (7.5 to 24 Ra). 
2. Stuffing box bore should be 32 to 12S RMS (24 to 'M...Ra}.-
3. Warranty applies to valves with conventional sryle stuffing boxes and gland followers. 
4. Valve stem should be free of corrosion, pitting and longitudinal scoring. 
S. The packing gland must be free from corrosion such that it fits freely into the stuffing box without 

restri.ction. 
6. If a bent stem is suspected, stem run out must be checked and tall within the following parameter. The 

Stem run out should not exceed± .010 TIR/FT (0, 2S TIRJM). 
7. Bottom of packing gland must be flat. No angle greater than S0

• 

8. Bottom of stuffing box must be flat. No angle greater than S0
• 

9. Only valves packed with 5 rings or 6 rings of 1622 or 5 rings of 1724E shall be included.·-
10. Valve stems which have scoring, erosion or any burrs, which leaw metal, or other materials protruding 

above its original machined diameter are excluded. 
1 I. Warranty only applies if leakage is detected above I 00 ppm and after readjustments to increase torque 

values, by as much as 20%, in 5% increments, have been made and leakage detection remains above 100 
ppm. 

12. Packing shall be installed by an authorized installer in accordance with Chesterton's published installation 
instructions. 

13. Authorized installers ofthe Chesterton sealing systems will have satisfactorily completed a Chesterton 
valve packing installation training course and received a Certificate of Completion. 

14. Upon installation of the packing, the valve must be (!lgged with the following information 
a Installation Date 
b. Valve ID 
c. Packing Type 
d. Initial Compression (inches) 
e. Torque Measurement (ft-lbs) 
I Authorized Installer Name 

15. Chesterton must be given a reasonable opportunity to inspect the valve and packing material prior to 
repair or replacement. 

16. Warranty based upon the satisfactory compatibility of graphite or PTFE with the process being sealed. 
17. Valves with active lantern rings are excluded from this warranty. 
18. Chesterton does not warrant modulating control valves packed with style 1622. 
19. Warranty applies to one replacement packing set per valve. 

LIMITATIONS OF LIABILITY 

Chesterton's obligation under this warranty is expressly limited to replacing packing material. In no event will 
Chesterton be liable for damage or loss to persons or property, or consequential damages which follow a failure. 



LowE Valve Packing Emissions Warranty 

Static (Block or On-ofQ Valves: 

1. Packing Style: 1622- LowE Block Valve Packing 
2. Chesterton warrants valve packing style 1622 installed in accordance to the "Conditions of Warranty" will 

not leak greater than 100 PPM above background, as detected pursuant to EPA Method 21, for a period of 
five (5) years from the date of installation. If leak rates above 100 ppm are detected and it can be 
demonstrated the "Conditions of the Warranty" have been met, a replacement set pf packing will be provided 
at no cost. 

3. For service conditions exceeding 1200 psig (80 bar g) and/or 600 °F (315 °C) contact Chesterton Engineering 
for approval. · · 

Control Valves: 
. . . 

1. Packing StyU~J724E withCllesterton Live Loading 
2. Chesterton warrants that the valve. packing system 1724E and Live Loading in accordance to the "Conditions 

of Warranty" shall.]lot leak in excess of 100 PJ>M above background, as detected pursuant to EPA Method 
21, for a period offiv'i(5) years frornthe date ()f installation. If leak rates above lOOppm are detected and it 
can be demonstrated the .. "Conditions of the Warranty" have been met, a replacement set of packing will be 
provided at no cost. · . . · · 

3. For service conditions exceeding450psig (30 bar g) and/or 400 °F (200 °C) contact Chesterton Engineering 
for approval. 



Conditions of Warranty 
1. Stem finish should be 10 to 32 RMS (Root Mean Square) (7.S to 24 Roughness average). 
2. Stuffing box bore should be 32 to 12S RMS (Root Mean Square) (24 to 94 Roughness average). 
3. Warranty applies to valves with conventional cylindrical style stuffing boxes and gland followers that 

allow the use of compression packing, axially loaded using an adjustable mechanically loaded gland 
follower. 

4. Valve stem should be free of corrosion, pitting and longitudinal scoring. 
S. Prior to installation the packing gland must be free from corrosion such that it fits freely into the stuffing 

box without restriction. 
6. If a bent stem is suspected, stem run out must be checked andfaiJwithin the following parameter. The 

Stem run out should not exceed± .010 TIRIFT (Total lndic~t()r,J{unout in inches per foot) (0, 2S TIR/M 
or Total Indicator Runout in millimeters per meter). . , :< , 

7. Bottom of packing gland must be flat. No angle greater: than: so; '· 
8. Bottom of stuffing box must be flat. No angle greater thati S0

• ,,, : 

9. Only valves packed with S rings or 6 rings of 1622 or S rings of 1724~Jyith Live Load shall be included. 
Bushing may be used to fill the remainder of stuffing box depth when th¢'depth exceeds the length of the 
installed packing set. Stuffing boxes using less than S rings of packing need to be reviewed with 
Chesterton Engineering. · : ·:' , 

10. At installation valve stems shall be free from scoring, erosion or any burrs, whidtJeave metal, or other 
materials protruding above its original r)l.achined diameter. 

11. Warranty only applies if leakage is detected' aBove 100 ppm and after first attempt at repair as referenced 
in 40CFR 61.242-7(e)(3), (Tightening ofpa,:kinggl3J,j~nuts) to increase torque values, by as much as 
20%, inS% increments, llayebe~n made an~]eakage~et~c:tion remains above 100 ppm. 

12. Packing shall be installedby an authorized installer iQaccordai1ce with Chesterton's published installation 
instructions. · ''' · ::':'<]:>' 

13. Authorized installers oftheChestert<lp sealing syst~ms will have satisfactorily complete a Chesterton 
valve packing installation trainingpours~,and recejvea Certificate of Completion. Chesterton will 
maintain Certificate records. < :</ :·:,,.u,:':'.'·•···. ·.' ,. 

14. Upon installation of the packing, thefollowirlgin£orn1ation will be documented and sent to Chesterton: 
Installation Date 
Valve Identification Number 
Packing Type 
Initial Compression (inches) 
Torque Measurement (ft-lbs) 
Authorized Installer N arne 

1S. Prior to issuing a replacement set of packing, Chesterton would like the opportunity to inspect the valve, 
packing material, and emission records of the valve at the earliest mutually agreed upon time. In the 
event of an emergency or timing for inspection is not feasible prior to the valve returning to service, the 
packing material removed will be saved and sent to Chesterton along with emission records of the valve 
for evaluation. 

16. Warranty is based upon the satisfactory compatibility of graphite or PTFE with the process being sealed. 
17. Valves with active lantern rings are excluded from this warranty. 
18. Chesterton does not warrant modulating control valves packed with style 1622. 
19. Warranty applies to one replacement packing set per valve which includes S/6 rings of 1622 for block 

valves or a 1724E set for a control valve 



LIMITATIONS OF LIABILITY 

.1esterton' s obligation under this warranty is expressly limited to replacing packing material. In no event will 
Chesterton be liable for damage or loss to persons or property, or consequential damages which follow a failure. 



1622 
EMISSIONS VALVE PACKING 
EQUIPMENT PREPARATION 

PRECAUTION: 
ObsetVe all plant and equipment manufacturer's depressurizing and cooling procedures before installation. 
Review all instructions before proceeding with installation. 

Preparation 

1 . Clean the stuffing box and stem to ensure that they are completely free 
of wear, solids or corrosion. 

2. Determine the packing Cross·section: C = [A- B] + 2 (Figure 1 ). 

3. Measure the following equipment dimensions: D =Stuffing Box Depth; 
G =Gland Nose Length (Figure 1). 

4. Detemnine the Number of Packing Rings: N = (D - Stuffing Box 
Chamfer)+ C. Round down to the nearest whole number. 

5. If less than 4 rings of packing are required, contact Mechanical Packing 
Engineering. If 4 or 5 rings are required, calculate the required 
Compression Value as CV = C x N x 0.3 and proceed to step 7. 
If 6 or more rings are required, Calculate the Compression Value as 0 
CV = C x 5 x 0.3 and continue to step 6. 

6. To determine bushing requirements, perform the following: 

a. Calculate Required Gland Nose Penetration: GNP= D- (C x 5). 

b. If (CV +GNP) x 1.5 < G, then no bushing is required. 
If (CV + GNP) x 1.5 > G, then a bushing is required. 

c. The bushing height should be set by the following rule: 
1.5 x C s Bushing Height< GNP- Stuffing Box Chamfer. 

d. If the Calculated Bushing Height< 1.5 x C, do not use a 
bushing. Install a 6th packing ring and recalculate the 
Compression Value (Step 5) as CV = C x 6 x 0.3, or contact 
Mechanical Packing Engineering. 

7. Skive cut individual packing rings: 

a. Wrap packing around a mandrel (of same diameter, B, from Figure 1 ); 
mark one ring; remove packing from mandrel and cut at 45' (Figure 2). 

b. Check first ring for fit on the mandrel. 

c. Use the first cut ring as a template and cut remaining required rings; 
check each ring for fit on the mandrel. 

CAUTIONS 

Figure 1 

Figure 2 

These instructions are general in nature. It is assumed that the installer is familiar with mechanical packing 
and with the plant requirements for the successful use of mechanical packing. If in doubt, get assistance 
from someone in the plant that is familiar with the product, or delay the installation wntil a packing representative 
is available. All necessary auxiliary arrangements for successful operation (heating, cooling, flushing) as well as 
safety devices must be employed. These decisions are to be made by the user. The decision to use this or any 
other Chesterton product in a particular service is the customer's responsibility. 



INSTALLATION 

8 Install bushing in bottom of stuffing box. If no bushing is required 
proceed with packing installation (Figure 3). 

9 Insert the first ring of packing into the stuffing box and use a 
tamping tool to firmly seat the packing against the bottom of the 
box (or bushing). 

1 0 Insert the next ring of packing into the stuffing box and use a tamping 
tool to firmly seat this ring of packing against the previously inserted 
ring, staggering ring joints 90°. Repeat this procedure for all the 
packing rings that are to be installed. 

11 Install the gland nose, gland and gland bolts; finger tighten bolts. 

12 Mark the gland nose with the compression value calculation from 
Step 5 (from the stuffing box face toward outboard) (Figure 4a). 

13 Use a wrench to alternately tighten the gland bolts/nuts until the 
nose has traveled the marked distance (from Step 5) (see Figure 4b) 
into the stuffing box. 

14 Use a torque wrench to measure and record the torque value applied 
to the packing gland bolts in Step 13. 

15 Fully stroke the valve 1 0 tirnes. Re-apply the measured torque. 

16 Repeat Step 9 until the gland nuts rotate less than 1 flat when original 
torque measurement is applied. 

17 Ready for Start-up (Figure 5). 

START-UP AND MAINTENANCE 

18 Observe all plant and equipment manufacturer's safety procedures 
to return valve to service. 

19 Check equipment after a few hours of service and make gland 
adjustments as necessary. 

860 Salem Street 
Groveland, MA Oi 834 USA 
Telephone: 781-438-7000 Fax: 978-469-6528 
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1.0 SCOPE 

1.1 This specification describes 1724 Super-Lou 100% polytetrafluoroethylene (PTFE) Packing. 
1.2 It is applicable for use to seal general valves, control valves, reciprocating rods, and low speed 

centrifugal shafts against the strongest chemicals, steam, and solvents to 500°F (260°C). 

2.0 CONTENT AND CONSTRUCTION 

2.1 Content 
2.1.1 Yam 
• 2.1.1.1 1724 shall be made of single ply, multi-filament, continuous PTFE yam. 
2.1.2 Lubricants 
• 2.1.2.1 The yam shall be prclubricated with a tetrafluoroethylcne (TFE) suspensoid lubricant. 

2.2 Construction 
2.2.1 Packing of 1/8" through 6mm shall be square braided. 
2.2.2 Packing of 114" through 1" shall be interbraided. 

3.0 TYPICAL PHYSICAL, THERMAL, AND CHEMICAL CHARACTERISTICS 

3.1 Physical Characteristics 
3.1.1 Pressure Rating in a Valve Service- 3000 PSI (206 Bar) 
3.1.2 Maximum Shaft Speed- 600 FPM (3.0 MPS) 

3.2 Thermal Characteristics 
3.2.1 Maximum Service Temperature- 500°F (260°C) 
3.2.2 Minimum Service Temperature- -3l0°F (-190°C) 

3.3 Chemical Characteristics 
3.3 .1 Service pH Range - 0 to 14 
3.3.2 Chemical Incompatibility- Fluorine (F2), ClF3 and related compounds, and molten alkali 

metals. 

A.W.CHESTERTON CO. 
860 Salem Street 
Groveland, MA 01834 USA 
Telephone: 781-438-7000 
Fax: 978-469-6528 
www. chesterton. com 

© A.W.Chesterton Company, 2008. AI! rights reserved. 
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1724E 
Installation Instructions 
Live Load Kit Designed by Chesterton to fit Fisher® Valve Body Design E 

1. Precaution: System should be shut down, depressurized, 
drained, and cool before valve is handled. Observe all plant 
safety requirements. 

2. Check the condition of the valve for the following: 
• A 10 to 32 RMS (7.5 to 24 Ra) stem finish is required. 

• The stuffing box bore should be 125 RMS (94 Ra) 
or better finish. 

• The stem run out should not exceed 
±0.01 0 TIR/FT (±0,25 TIR/M). 

• The Packing Box Ring should be in the bottom 
of the stuffing box. 

3. The stuffing box must be clean, i.e. completely free of any 
previous packing or foreign material. The valve stem must 
be clean, free of nicks, scratches and burrs. 

4. Verify the split sleeve height provided is correct. The 
height of the sleeve should be 0.187" shorter than the 
calculated height. The calculated height is the difference 
between the stuffing box depth and the measured 
packing set height. The packing height is approximately 
five times the cross section for the 1724 packing set. 
Install the Split Sleeve in the bottom of the stuffing box. 
Make sure the two halves align and are seated properly 
on the stuffing box bottom. 

5. Install one ring of 1724 packing using a Chesterton Valve 
Tamping Tool. Care must be taken to insure the skive-cut 
ends are properly mated. Firmly tamp the ring to the bottom 
of the box. Install remaining rings in the same manner 
staggering joints 90 degrees. See Packing Configuration 

6. Install the new gland studs provided. Verify the 67 studs 
and the 2H nuts provided are of the same or better grade 
than the studs and nuts being replaced. 

Fisher is a trademark of Emerson Process Management 

860 Salem Street 
Groveland, Massachusetts 01834 USA 
Telephone: (781) 438-7000 • Fax: {978) 469-6528 
www.chesterton.com 

© A.W. Chesterton Company, 2010. All rights reseJVed. 
® Registered trademark owned and licensed by 

7. Install the packing follower and packing gland flange. 
Make sure the packing follower enters into the stuffing box. 

Note: If the Packing Gland Flange is of the older type, the 
two raised surfaces on the top of the flange should be 
machined flat to permit the proper installation of the live 
loading assemblies. 

8. Lubricate the studs, bottom of the nuts, and live loading 
assembly components (belleville springs and flat washer) 
with Chesterton recommended anti-seize compound. 
Verify the springs and flat washers are properly stacked. 
(See Packing Configuration) 

9. Install a live loading assembly on each stud. The cut away 
portion of the outer guide should face the stem. 

10. Install the two packing gland nuts. Tighten each nut until 
finger tight. Alternately tighten the gland nuts until the top 
surface of the flat washer is flush or even with the top, flat 
surface of the outer guide. Verify that the packing gland is 
square and perpendicular to the stem. 

11. To properly consolidate the packing: Actuate the valve 10 
times, retighten the packing gland nuts at the end of the 
last down/in-stroke. Actuate the valve 10 more times, 
retighten the packing gland nuts at the end of the last 
down/in-stroke. 

12. Follow normal safety precautions when returning the valve 
to service. 

13. It is advisable to check gland adjustment after a few 
hours of service. Take up as necessary. 

If the valve does not actuate properly at the compressed 
assembly height, release all packing gland load completely. 
Then gradually tighten the packing gland nuts until no leakage 
is observed. Do not tighten to the point where the stem will 
not actuate. Reference Torque and Friction Values. 

Chesterton ISO Certifications available at www.chesterton.com/corporate/iso 
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PACKING CONFIGURATION 

Radial Min. 
lnches/mm 

0.480112,19 
0.480112,19 
0.650' 16, 
l.650 116, 

Spring assembly 
with outer guide 
compressed. 
Top of flat washer 
is flush with top 
of outer guide. 

Uncompressed 
Axial Min. 
lnches/mm 

0.785 '21 
).835121 ,2' 
).977 124,8' 
1.00 'I 25,57 

Compressed 
Height 

lnches/mm 
).688' ,47 
.7641 ,40 

l.883 '2: ,42 
J.883 I 22,42 

Torque and Friction Values 

Valve Size Stem 0.0. Box I.D. 
Inches lnches/mm lnches/mm 
1 -1.5 0.375 I 9,5 0.875 I 22,2 
21314 0.500 I 12,7 1.000 I 25,4 

618 OJ50 I 19,0 1.375 I 34,9 

Valve Size Stem 0.0. Boxi.D. 
Inches lnches/mm lnches/mm 
618 0.750 I 19,0 1.375 I 34,9 

Bolt Diameter 
lnches/mm 

0.312 '7,92 
).43711' 
.562 14 

).562114 

Boll/Stud 
Dia. 

Inches/rum 
0.31217,9 
0.437 I 11,1 
0.562 I 14,3 

Bolt/Stud 
Dia. 

lnches/mm 
0.562 I 14,3 

Spring 

in parl8 in ser 
in parl8 in ser 
in par/0 in ser 
in par/8 in ser 

AWC live Load 
Item# 

030776 
030912 
030959 
l31023 

BODY RATING: CLASS 150 & 300 
Bolt/Stud Box 

Length Depth 
lnches/mm lnches/rnm 

2.750 I 69,9 2.562 I 65,07 
3.250 I 82,5 3.500 I 88,90 

4.250 I 108,0 3.812196,82 

BODY RATING : CLASS 600 
Bolt/Stud Box 

Length Depth 
Inches/rom Inches/rom 

4.250 I I 08,0 3.812 I 96,82 

ll 
Item# 

030776 
030912 
030959 

ll 
Item# 

031023 

Replacement B? 
Studs and 2H Nuts 

Spring assembly 
with outer guide 
uncompressed. 

~ Packing Rings 
Style 1724 

~ Split Sleeve 

-, Packing 
Box Ring 

Predicted 
Complete Kit* Packing Friction 

Item# Lbs. I kg 
'148004 87.0139,5 
148005 132.3 I 60,0 
148006 159.4 I 72,3 

Predicted 
Complete Kit* Packing Friction 

Item# lbs. I kg 
148007 193.2 I 86,6 

Torque 
Ft-lbs I N.m 
5.0 I 6,8 
6.518,8 
8.5111,5 

Torque 
Ft-lbs I N.m 
13.0117,6 

*Kits designed to fit the following Fisher® Valve Models: EAC, EAD, EC, ED, EHAT; EHD, EHT, EJ, EP, ES, ENG, END, ENJ, EWPP, AND ENS. 



1.0 SCOPE 

1.1 This specification describes the requirements for 5100 Split Carbon Sleeves. 
1.2 5100 is applicable for use in stuffing boxes which require a spacer. 
1.3 5100 shall contain no fillers or binders. 

2.0 CONTENT 

2.1 Content, % by weight 
2.1.1 Carbon/Graphite- 99% minimum 
2.1.2 Ash -1% maximum 
2.1.3 Moisture -1% maximum 

3.0 TYPICAL PHYSICAL, THERMAL, AND CHEMICAL CHARACTERISTICS 

3.1 Physical Characteristics 
3 .1.1 5100 shall be machined with the following tolerances in addition to engineered clearances: 

ID: +.005", -.000" (+0,13mm, -O,OOmm) 
OD: +.000", -.005" (+O,OOmm, -0, 13mm) 
Hgt: ±.020" (±0,5lmm) 

3.2 Thermal Characteristics 
3.2.1 Maximum Service Temperature- 5000°F (2760°C) in a non-oxidizing atmosphere 

800°F ( 430°C) in an oxidizing atmosphere 
3.2.2 Minimum Service Temperature- -400°F (-240°C) 

3.3 Chemical Properties 
3.3.1 Chemical Incompatibilities- avoid oleum, fuming nitric acid, aqua regia, fluorine and 

hydrochloric acid. 

A.W.CHESTERTON CO. 
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MATERIAL SAFETY DATA SHEET 
in accordance with 1907/2006/EC- REACH (1272/2008/EC) 

1. IDENTIFICATION OF THE SUBSTANCE I MIXTURE AND OF THE COMPANY/ UNDERTAKING .. 

Product Name: 1622 

Revision: 23 March 2011 MSDSNo. 1140 

Date of issue: 23 March 2011 

Ilazardous according to criteria of Safe Work Australia. 

Company: Supplier: 
A.W. CHESTERTON COMPANY 
860 Salem Street 
Groveland, MA 01834-1507, USA 
Tel.: +1 978-469-6446 Fax: +I 978-469-6785 
(Mon. -Fri. 8:30- 5:00PM EST) 
E-mail (MSDS questions): ProductMSDSs@chesterton.com 
E-mail: customer.service@chesterton.com 
MSDS requests: www.chesterton.com 

For Chemical Emergency: 
24 hours per day, 7 days per week 
Call lnfotrac: 1-800-535-5053 
Outside N. America: +I 352-323-3500 (collect) 

Use: Block Valve Packing for VOC emissions services to 850"F (454"C) in oxidizing environments, 1200"F (650"C) in non-

oxidizing environments. Suitable for pressures to 3800 psi (262 bar) . 

2. HAZARDS IDENTIFICATION . . . . 

Limited evidence of a carcinogenic effect PTFE is nonhazardous at ambient temperatures. At temperatures above 260°C 

(500°F), toxic decomposition products may be emitted, Due to toxic decomposition, avoid smoking (wash hands to avoid 
transfer to tobacco products) when handling PTFE products. 

3. COMPOSITION /INFORMATION ON INGREDIENTS 

Hazardous Ingredients1 o/o Wt, CAS No. ECNo. Symbol R-phrases 
Graphite 60-70 7782-42-5 231-955-3 - -

Silica (Quartz) <I 14808-60-7 238-878-4 - -
Molybdenum Trioxide 

© A.W. Chesterton Company, 2011 All Rights Reserved. 

®Reg. US Patent and TM Office 

1-5 1313-27-5 215-204-7 Xn 36/37-40 

1Classified according to: * 29 CFR 1910.1200, 1915, 1916, 1917 

*Mass. Right-to-Know Law (ch. 40, M.G.L..O. lllF) 

* California Proposition 65 
*Controlled Products Regulations 

. 

* 67/548/EEC, 1272/2008/EC (ATPOl) 99/45/EC and 75/324/EEC 

* Worksafe Australia [NOHSC: 1008 (2004)] 

Page I of 4 



Product: 1622 
Date: 23 March 2011 MSDS No.: 1140 

Skin Contact: Wash skin with soap and water. Contact physician if irritation persists. 

Eye Contact: Flush eyes for at least 15 minutes with large amounts of water. Contact physician if irritation persists. 

Ingestion: not applicable 

Advice to Physician: Treat symptoms. 

Unusual Fire and Explosion 
Hazards: 

Special Fire Fighting Measures: 

Flammability Classification: 

or water spray 

Toxic fumes may be emitted at temperatures above 260°C (500°F). 

Recommend Firefighters wear self-contained breathing apparatus. 

8. 

Avoid breathing during removal, drilling, grinding, or sanding. Utilize exposure cu'·'"'u" 
protection as specified in Section 8. Accumulations of graphite may cause shorting of electrical circuits. Do not 
smoke when handling PTFE products; wash hands after handling to avoid transfer to tobacco products. 

Store in cool, dry area. Exposure to heat, humidity, ozone or light may shorten its unlimited shelf life. 

Graphite 
Silica (Quartz) 

Molybdenum Trioxide 

ppm 
15 mppcf 

(resp) 
(total) 

mg/m3 

(resp) 
I O/(%Si02+ 2) 
30/(%Si02+2) 

15 

ACGIHTLV 
ppm mg/m3 

(resp) 2 
(resp) 0.025 

10 
(resp) 3 

AUSTRALIA 
ppm mg/m3 

(resp) 3 
0.1 

10 

exposure limit is exceeded, use approved dust respirator. 

Ventilation: 

Protective Gloves: 

Eye Protection: 

Other: 

If using under extreme heat, use local exhaust. 

Use appropriate gloves. 

Recommend safety glasses. 

Long sleeves, long pants and good personal hygiene to minimize skin contact. 

© A.W. Chesterton Company, 2011 All Rights Reserved. ®Reg. US Patent and TM Office Page 2 of 4 



Product: 1622 

Date: 23 March 2011 MSDS No.: 1140 

9. PHYSICAL AND CHEMICAL PROPERTIES .. · ... . 
. :C 

.. 

Physical state solid Odour odorless 

Colour gray Vapour pressure @ 20°C not applicable 

Initial boiling point not applicable 0/o Aromatics by weight not applicable 

Melting point not detemlined pH not applicable 

%Volatile (by volume) not applicable Density not applicable 

Flash point not applicable Weight per volume not applicable 

Method not applicable Coellicient (water/oil) not applicable 

Viscosity not applicable Vapour density (air~ I) not applicable 

Autoignition temp. not determined Rate of evaporation (ether~!) not applicable 

Explosion limits not applicable Solubility in water insoluble 
Other none 

10. STABILITY AND REACTIVITY .. '• 
. . 

Stability: Stable 

Hazardous Polymerization: Will not occur. 

Hazardous Decomposition Products: Carbon Monoxide, Carbon Dioxide, trace amounts ofl-Iydrogen fluoride, 

Pertluorocarbon olefins, and other toxic fumes may be evolved above 260°C (500°F). 

Conditions to A void: Extreme heat above 260°C (500°F). 

Materials to Avoid: Fluorine, Chlorine Trifluoride and related compounds and molten alkali metals. 

11. TOXICOLOGICAL INFORMATION '. . .. . . 

Primary Route of Exposure Under Inhalation, skin and eye contact. Personnel with pre-existing chronic respiratory 

Normal Use: impairments are generally aggravated by exposure. 

Acute Effects: Graphite and Molybdenum Trioxide may cause mechanical irritation of the skin, eyes 

and nasal passages. PTFE is nontoxic at ambient temperatures. However, small 

quantities of toxic gases may be produced at temperatures above 260°C (500°F), due to 

PTFE decomposition. Inhalation of these decomposition products may cause temporary 

flu-like symptoms. 

Chronic Effects: Limited evidence of a carcinogenic effect (Molybdenum Trioxide). Repeated inhalation 

of nuisance dust in excess of exposure limits over an extended period of time may 

result in injury to the lungs. Symptoms can include cough, shortness of breath and 

decrease in pulmonary function. 

Other Information: The International Agency for Research on Cancer (!ARC) and the National Toxicology 

Program (NTP) have classified inhaled silica as a human carcinogen. 

12. ECOLOGICAL INFORMATION ', 

', 

.. 

Ecotoxicological data have not been determined specifically for this product. The information given below is based on a 

knowledge of the components and the ecotoxicology of similar substances. 

Mobility: Solid. Insoluble in water. In determining environmental mobility, consider the product's physical and 

chemical properties (see Section 9). 

Degradability: Graphite, Silica, Molybdenum Trioxide: inorganic substances, exist in nature. PTFE: Material is chemically 

unreactive and nonbiodegradable. 

Accumulation: not determined 

Ecotoxicity: not determined 

13. DISPOSAL CONSIDERATIONS . 
. . . 

Check local, state and national/federal regulations and comply with the most stringent requirement. This product is classified as 

a hazardous waste according to 91 /689/EEC. 

EWC-code: 06 13 99 

© A.W. Chesterton Company, 2011 All Rights Reserved. ®Reg. US Patent and TM Office Page 3 of 4 



Product: 1622 
Date: 23 March 2011 MSDS No.: 1140 

14. TRANSPORTINFORMATION .· ·· .. ·. · .... 
•· . ... . . ............ ·.·. ···. \ . . ·.··· ........... .... · .. · ....... ·· . 

TDG: NONHAZARDOUS, NOT REGULATED U.S. DOT: 

IMDG: NONHAZARDOUS, NOT REGULATED 
Shipping Name: NONHAZARDOUS 
Hazard Class: NOT REGULATED 

IATA/ICAO: NONHAZARDOUS, NOT REGULATED UN INA# : NOT APPLICABLE 

ADRIRID: NONHAZARDOUS, NOT REGULATED 
Packaging Group# NOT APPLICABLE 
Emergency Response Guide Book No.- NOT 
APPLICABLE 

15. RJWULATORYINFORI\1ATION ... ··. .· .. . . . . .. . . · ... . · .. · . ·..•..•.• •. • .•.. ··.·.·· .... - .. ·. •···• •• < < 
European Classification1: Xn - Harmful 

R-Phrase(s): Limited evidence of a carcinogenic effect. 

S-Phrase(s): Do not breathe dust. Wear suitable protective clothing and gloves. 

N arne of the substances on the Molybdenum Trioxide 
label: 

Other information: none 

Canadian Classitication 1 : D2B: Toxic materials causing other effects D2A: Very toxic materials causing other effects 

Risk Phrase(s): Prolonged, excessive inhalation of Graphite dust has caused emphysema and 
pneumoconiosis. IARC has classified inhaled silica as a human carcinogen. 

Precautionary and First Aid Do not breathe dust. Wear suitable protective clothing and gloves. After contact with skin, 
Measure(s): wash with soap and water. If affected by inhalation of dust, move to fresh air. Contact 

physician immediately. 

Other Information: none 

16. OTHERINFORMATION ·. . .· .. .... ·. •. 

.. 
US EPA SARA TITLE IJII Hazardous Materials Identification System (HMIS) 
312 Hazards : 313 Chemicals : 4 = Severe Hazard HEALTH 1 

3 = Serious Hazard 
Immediate Molybdenum Trioxide 2 =Moderate Hazard FLAMMABILITY 1 
Delayed 1 = Slight Hazard 

REACTIVITY 1 0 = Minimal Hazard 
* = See Section 8 Personal Protection * 

JAPAN PRTR I Class I Chemicals: Class II Chemicals : 
Molybdenum Trioxide none 

Risk phrases in section 3: R36/37: Irritating to eyes and respiratory system. 
R40: Limited evidence of a carcinogenic effect. 

Changes to the MSDS in this revision: Original issue. 

This information is based solely on data provided by suppliers of the materials used, not on the mixture itself. No warranty is expressed or 
implied regarding the suitability of the product for the user's particular purpose. The user must make their own determination as to suitability. 

©A. W. Chesterton Company. 2011 All Rights Reserved. ®Reg. US Patent and TM Office Page 4 of 4 



Environmental Protection Agency 

designed to open automatically in the 
event of a process upset R.re exempt 
from the requirements of paragraphs 
(a), (b) and (c) of this section. 

(e) Open-ended valves or lines con­
taining materials which would 
autocatalytically polymerize or would 
present an explosion, serious over­
pressure, or other safety hazard if 
capped or equipped with a double block 
and bleed system as specified in para­
graphs (a) through (c) of this section 
are exempt from the requirements of 
paragraph8 (a) through (c) of this sec­
tion. 
[49 FR 23513, June 6, 1984, as amended at 65 
FR 78282, Dec. 14, 2000] 

§61.242-7 Standards: Valves. 
(a) Each valve shall be monitored 

monthly to detect leaks by the method 
specified in §61.245(b) and shall comply 
with paragraphs (b)-(e), except as pro­
vided in paragraphs (f), (g), and (h) of 
this section, § 61.243--1 or § 61.243-2, and 
§61.242--l(c). 

(b) If an instrument reading of 10,000 
ppm or greater is measured, a leak is 
detected. 

(c)(l) Any valve for which a leak is 
not detected for 2 successive months 
may be monl.tored the first month of 
every quarter, beginning with the next 
quarter, until a leak is detected. 

(2) If a leak is detected, the valve 
shall be monitored monthly until a 
leak is not detected for 2 successive 
months. 

(d)(l) When a leak is detected, it 
shall be repaired as soon as practicable, 
but no later than 15 calendar days after 
the leak is detected, exce};lt as provided 
in §61.242--10. 

(2) A first attempt at repair shaH be 
made no later than 5 calendar days 
after each leak is detected. 

(e) First attempts at repair include, 
but are not limited to, the following 
best practices where practicable: 

(1) Tightening of bonnet bolts; 
(2) Replacement of bonnet bolts; 
(3) Tightening of packing gland nuts; 

and 
(4) Injection of lubricant into lubri­

cated packing. 
(f) Any valve that is designated, as 

described in §61.246(e)(2), for no detect­
able emissions, as indicated by an in­
strument reading of less than 500 ppm 

§61.242--8 

above background, is exempt from the 
requirements of paragraph (a) if the 
valve: 

(1) Has no exteTnal actuating mecha­
nism in contact with the process fluid; 

(2) Is operated with emissions less 
than 500 ppm above background, as 
measured by the method specified in 
§61.245(c); and 

(3) Is tested for compliance with 
paragraph (f)(2) initially· upon designa­
tion, annually, and at other times re­
quested by the Administrator. 

(g) Any valve that is designated, as 
described in § 61.246(f)(l), as an unsafe­
to-monitor valve is exempt from the 
requirements of paragraph (a) if: 

(1) The owner or operator of the valve 
demonstrates that the valve is unsafe 
to monitor because monitoring per­
sonnel would be exposed to an imme­
diate danger as a consequence of com­
plying with paragraph (a); and 

(2) 'rhe owner or operator of the valve 
has a written plan that requires moni­
toring of the valve as frequent as prac­
ticable during safe-to-monitor Limes. 

(h) Any valve that is designated, as 
described in §61.246(£)(2), as a difficult­
to-monitor valve is exempt from the 
requirements of paragraph (a) if: 

(1) The owner or operator of the valve 
demonstrates that the valve cannot be 
monitored v,rithout elevating the moni­
toring· personnel more than 2 meteL'S 
above a support surface; 

(2) The process unit within which the 
valve is located is an existing process 
unit; and 

(3) The owner or operator of the valve 
follows a written plan that requires 
monitoring of the valve at least once 
per calendar year. 

§ 61.242-8 Standards: Pressure relief 
services in liquid service and con­
nectors. 

(a) If evidence of a potential leak is 
found by visual, audible, olfactory, or 
any other detection method at pressure 
relief devices in liquid service and con­
nectors, the owner or operator shall 
follow either one of the following pro­
cedures, except as provided in §61.242-­
l(c): 

(1) The owner or operator shall mon­
itor the equipment within 5 days by 
the method specified in §61.245(b) and 
shall comply with the requirements of 

165 



@> c'·~~~:~r~'!Lrfl!:!, End User: 

Location: __________ _ 

Chesterton Packing Installations for Valves Subject to Chesterton Valve Emissions Warranty 

Valve Identification 
Installed 

Number 
Packing Type Installed Compression 

Measured Torque Installation Authorized Installer 

( in inches ) 
( in ft/lbs) Date Name 

- -- -- --1-

This certifies that valves listed above satisfy all conditions necessary to qualify for the A~W~ Chesterton valve emissions warranty 

Dated: ___________ _ By /Title:---------------




